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PROCEEDINGS

SCIENTIFIC MEETINGS

ZOOLOGICAL SOCIETY OF LONDON.

January 10, 186".

A. R. Wallace, Esq., F.Z.S., in the Chair.

Mr. P. L. Sclater exhibited some specimens of birds from the

recent collections of M. Adolphe Boucard, C.M.Z.S., in Southern

Mexico*, and pointed out the characters of a new species of Finch,

of which examples had been obtained by M. Boucard in the vicinity

of La Puebla. This was proposed to be called

— ZoNOTRiCHiA BorcARDi, sp. nov. (Plate I.)

Supra cinerea, plumis medialiter brunneis cinereo late marginatis;

pileo fere otnnino rufo, cinereo paulum mixto; linea superciliari

ante oculos et ciliis oculorum albis : genis et cervicis lateribus

pure cinereis : remigibus et rectricibus intus nigricantibiis, ex-

tus brunnescenti-cinereo marginatis, alarum secundariis colore

magis brunnescente et latins marginatis ; tectricibus extus dorso

fere concoloribus : subtus albicanti-cinerea, gutture toto albo,

striga utrinque nigra ; ventre medio lactescenti-albo, utrinque

cum crisso fulvescente tincto : rostro superiore nigra, inferior

e

* See P. Z. S, 1865, p. 397.

Proc, Zool. Soc.— lfi57, No. I.



2 LETTERS FROM MR. E. BARTLETT. [Jail. 10,

una cu7n pedibus pallidis : long, tola ^'A poll. Avyl, al(e2'7,

caudcE rectr. med. 3, kit. 2'5, tarsi 0*8.

Hab. In Mexico meridionali, Orizaba {Botteri) ; La Puebla {Bou-

card).
" Obs. I have had three indifferent skins of this species (collected

by M. Botteri near Orizaba) for several years without being able to

identify it satisfactorily. M. Boucard's recent collections having

contained excellently prepared examples, I have been enabled to

make a better examination of it, and to satisfy myself that it is, as

far as I can tell, undescribed. It is a short-winged species, and may
perhaps be placed in the genus Peticcea ; but for the present it is

better to leave it with Zonotrichia . The fourth and fifth primaries

are longest, but barely exceed the third and sixth. Tbe first is rather

shorter than the longest secondaries. The colours of the head and
upper back much resemble those of Peuccea cestivalis, but the red

markings are rather brighter in tint in the present bird."

The Secretary read the following extracts fiom letters received

from Mr. Edward Bartlett, dated November 5th, 1866, Xeberos,

Yurimaguas, Huallaga River, Peru :—
" I have made a four months' expedition through the Missions of

the High Amazons, and have been very successful in collecting Birds,

Mammals, Fishes, Insects, and Shells ; I have obtained some fine

Humming-birds, and I hope some of them will be new."
" I have also what I believe to be a new species of Spider Monkey,

a tremendous beast when alive. It has a straight, erect, golden-

yellow crest, a white stripe on each side of the face, belly and inside

flanks brownish yellow, back black ; I obtained it in the mountains.

The Indians regarded it as a great prize. I crossed the mountains,

taking with me three Indians, from Chyamatos to the Pampas on
the other side ; I went in search of the Cock-of-the-Rock {Rupi-

cola), but was not very successful ; I, however, obtained this rare

Monkey ; and afterwards I visited a small Indian town (three days'

journey from Chyamatos) in order to secure a young one of this

species. The Indians had it alive, and prized it very much. I,

however, succeeded in getting the ugly little beast, which is alive

and well ; it does not differ in marking from the adult, but is not
so bright in colour. From here I intend to visit the mouth of the

Huallaga, and pass up the Amazons to the First Falls and to the
Indian towns on the upper river. This I shall do in a canoe, as I

find this the best plan. Afterward* I return to Nauta and try for

Porpoises and Manatees in and near the mouth of the Ucayali River,

as this is the only chance I have of getting these animals."
" I have had perfect health during the last five months : but food

is frightfully dear—a small fowl 2s., a very little pig 20s. ; and my
appetite is alarming. I hope to send home the collections I have
made in January next by the steamer."

The following jiapers were read :
—

\



186/.] DR. J. JVIURIE ON AN AFRICAN ANTELOPE. 3

1. Remarks on an Antelope from the White Nile, allied to or

identical Avitli the Kobus sing-sing of Gray. By James

MuRiE, M.D., F.G.S., Prosector to the Society.

(Plate II.)

Before entering into the subject of the present paper, I feel it my
duty to pay a slight tribute to the memory of a noble-minded and
gallant, although little-known, White-Nile traveller, the Baron Wil-

helm von Harnier, a native of Hesse Darmstadt.

Having planned a journey into Central Africa, for the double pur-

pose of hunting and collecting objects of natural history, to enrich

the Museum of the capital of his native Duchy, he proceeded, at his

own expense, by way of Egypt and Nubia to Khartoum, where, after

a brief sojourn, he embarked in a native boat with hunters and stores

for land travel, and started on an expedition up the White Nile.

Possessing great inherent talent as an artist, and a fair share of

information as a naturalist, Baron Harnier sketched with truly scenic

effect the inhabitants, country, and animals of the region which he
was exploring. Unfortunately for the interests of zoology and geo-

graphy, death snatched him off too early in his career ; nevertheless

he had already produced sufficient material in portfolios of drawings

and notes to enable his brother (Baron von Harnier, of Ehzel,

Hesse) to give to the world a posthumous volume, ' Reise am Oberu
Nil,' 1865. This work, almost unknown in our country, forms (I

can safely say from personal knowledge of that river) the most
splendid volume of its kind, so far as truthful plates are concerned,

delineating the peculiar scenery and savage tribes bordwing the

White Nile. Notwithstanding the successful journeys and works of

our daring and enterprising fellow-countrymen Captains Speke and
Grant, Sir Samuel Baker, and others, I have no hesitation in saying

that Baron Harnier's posthumous volume will carry down to poste-

rity a more vivid impression of the Nile valley and its inhabitants,

just previously to the sweeping away of its savagery and the intro-

duction of semicivilization through the hordes of Arab and Egyptian
adventurers, than any book yet published on the subject.

As, however, I do not mean to give a memoir of his life, I shall

further merely allude to the sad manner of his death, as evincing a

degree of courage highly creditable to the German nation. He had
spent but a few months in slowly ascending the stream, and reached
the Kytch and Aliab country, between lat. 6° and 7° N., where he
made a stay at the Catholic Mission Station, enjoying the hospi-

tality of Herr Morlang, a native of the Tyrol. One morning he
went oif to shoot buffalos, when a wounded animal rushed at the

hunters (as these creatures are often wont when badly hurt and
unable to get away), singling out and attacking a poor Arab at-

tendant, who ran imminent chance of a cruel death without any
succour from his frightened fellow-servants. But the Baron, brave
and generous to a fault, dashed with unloaded gun to his assist-
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ance, and, while saving the life of his servant, perished himself in

the attempt.

Among Harnier's collection of objects transmitted to Germany
were two skins of a large Antelope. One of these has been mounted,

and now forms an elegant specimen in the Ducal Museum of Darm-
stadt ; and as this specimen possesses some interest from its proba-

bly representing or being closely allied to an animal shot by our

lamented countryman the late Capt. Speke in Uganda* (the head

and horns of which are deposited in the British Museum), I have

ventured to bring the following notice of them before our Society.

I am indebted to Prof. Dr. Kaup for permission to examine the

stuiFed and dried skins ; and the very accurate water-colour drawing

which I here exhibit to the Meeting is due to the artistic efforts of

his skilled assistant and conservator, F. Kerz of Darmstadt. The
accompanying lithographic plate (PI. II.) is a reduced copy of that

drawing, and demonstrates more clearly than would a description

the appearance of the animal.

It will be seen that in the general aspect of the form and coloi'a-

tion it approaches nearly to the Waterbuck {Kobus Mipsiprymnus)
;

but it wants the whitish elliptical band over the croup and hips, so

peculiar to that species ; while this specimen has lightish-coloured

rings above the hoofs, which is not the case in K. eUipsiprynnius.

\\\ other respects, as to horns and the umber-brown tint of the hair,

the two bear a close resemblance.

('om[)ared with Ruppell's description and figure t of Antilope de-

fatsa it agrees completely. But as Dr. Gray (P. Z. S. 1850, p. 131,

and Knowsley Menagerie, 15) considers the A. defassa of Riippell

to be but a synonym of his Kobus sing-sing, Harnier's Antelope

therefore would thus come under the latter appellation.

Moreover, from my own examination of a living K. sing- sing in

the Antwerp Zoological Gardens (labelled Antilope unctuosa, Laur.,

a synonym), and two stuffed specimens in the British Museum,
together with the head brought from Uganda by Capt. Speke iden-

tified with K. sing-sing by Dr. Sclater J, I confess, although at first

having some misgivings as to the identity of the two White-Nile

specimens in Darmstadt with the Sing-Sing of West Africa, that I

cannot adduce proof of their separateness, but rather evidence of

their specific affinity.

The peculiar greasy-like cuticular transpiration in the living Sing-

sing, well named A. unctuosa by Lauriliard, was a point which at

first particularly struck me ; for in both skins in the Darmstadt Mu-
seum, there is neither to the touch nor look any appearance or rem-

nant of such a secretion, whereas in the mounted specimens in the

British Museum, and even in the head from Uganda, this character

is to a certain extent notable. The cause of this secretion may be

worthy of investigation ; it is so copious in the live animal that the

* Journal of tlie Discovery of the Source of the Nile, 1863, p. 4/1.

t ' Neue Wirbeltlilere zu der Fauna von Abyssinien gehorig' (1835-10), Siiugc-

thierc, vol. i. p. 0, pi. 3.

X Fi-ined in ' I'nx;. Zool. Sor.' 1864, p. 102.
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skin appears as if drenched with water, or, rather, huruishcd with

oil.

Its being wanting in the skins from the Nile, if it did originally

exist, might be accounted for by the manner of their preparation

(namely, partial drying in the scorching smi), or by the intermixture

of sand}' particles among the hairs.

Again, in regard to colour, the West-African specimens (horned

male and hornless female) in the British Museum, the head from

Uganda, and the animal alive in Antwerp all have more or less of a

yelloioish brown or russet tinge, considerably lighter in shade than

either of the two skins which Dr. Kaup has provisionally named
Antilope harnieri, and which exhibit a kind of dark umber tint.

The short hair of the skin of these Nilotic animals, also, shows a

contrast with the comparatively shaggy coat of the Senegal speci-

mens. But this variety in colour and length of hair only bears out

what Dr. Gray has remarked upon this point, in his description of

the species (P. Z. S. I80O, p. 131). The mounted specimen in

Darmstadt (that here figured) is said to be in the dress of the rainy

season ; the other dried skin, with even still shorter hairs, is consi-

dered to bear the coat of the dry season ; but neither have the abun-

dance or length of hair of the Senegal specimen^; of the Sing-sing.

Notwithstanding the differences mentioned above, which may either

be attributed to variety, season, or geographical distribution, the

proportions of body, head, and horns are such that no distinct line

of demarcation can be drawn between the Antelopes obtained from

the White Nile by Baron Harnier and the Sing-Sing inhabiting the

more westerly part of the same continent.

The following table illustrates in inches some of the approximate

measurements of the stuffed animals:

—

^ . j. ^i . m c i„.Darmstadt Brit. Mus. Speke s

specimen, specimen, spec.

Height at the shoulder 4.i| 4.V|

Length of body, rump to front of shoulder. ... 52

of head, from between the horns to tip

of muzzle 1 3g 13

of tail l(i 11

Horns, in length 23| 22 24

, girth at their roots 7h 8 7|

, number of rings on each 8

Length of ears 20 24

The figures of the horns and skull of Baron Harnier's specimen

now exhibited (see figs. 1 & 2, pp. 6 & 7) are also copied from the

pencil drawings of Herr Kerz, and are reduced to about a seventh of

their natural size.

In the man ner in which the horns branch outwards and backwards,

and with only a slight tendency to return forwards at the tips, they

agree with Capt. Speke's animal. They at the same time have a

nearer resemblance to those of A. Smith's typical South-African spe-

cimen of Kobus elHpsij)rymnus, now in the British Museum, than to

the Kobus sing -sing in the same collection. The latter male animal.
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Fig. 1.

Front view, skull and bonis of Harnier's Sing-sing.

I learn from Mr. Gerrard, was originally in the Earl of Derby's me-
nagerie at Knowsley, and afterwards for some years in the Societ3''s

Gardens in the Regent's Park. In this stnffed specimen the left

horn is injured at the tip, and both horns have a more flattened or

horizonal backward direction and almost no forward recurve at the

tip, as in the head from Uganda, or even in the allied species K. el-

lipsipryiimus in the same series.
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It may be mentioned that Capt. Speke gives an illustration (op.

cit.) of the N'samma Antelope, which appears to be the native name

in Uganda for the Kohus shiy-sing. ^ t» •

Sir Samuel Baker, in his interesting 'Albert Nyanza, Great Basin

of the Nile' (18(i(), vol. ii. pp: 15, 10), tells of an Antelope shot by

him near the Asua River, 3° 12' W., which he calls the Mehedehet

Antelope. He savs the Mehedehet weighs about 500 lb., stands

13 hands high, and has rough brown hair like the Sambur Deer of

India. This description in some respects agrees with the Sing-sing,

although the woodcut of the head given is not in perfect correspond-

ence with Speke's or the present figures.

Fis;. 2.

Skull and liorii of Hurnier's Sing-sing, in profile.

In conclusion, the foregoing remarks may be said to lead to the

inference that the Antelope to which the name of Kobus siny-sing

has been assigned appears to range in Africa from Senegambia on the

west to Abyssinia on the east, and to be found, with slightly vary-

ing characters, as far south as Uganda, close upon the equator.

In some senses the Waterbuck {Kobus ellipsiprymnus) would

seem to be its representative in South Africa, and the Nile specimens

or variety of Sing-sing- be a kind of intermediate link between its

North-west-African congeners and this allied species of the southern-

most end of the continent.

()\\ the other hand, further tracing analogies, the Lechc {.Idenotu
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leche) might be said to be the South-African prototype of the West-
African iEquitoou {Adenota kob), notwithstanding that tbese forms
are found within a short distance of a parallel northern latitude. In

the one case the animals inhabiting the southern equinox are darker

and larger than those of the northern 'equinox. Examples might be

given of other animals presenting analogous shades of diiference : for

instance, the Giraffes found north and south of the equatorial line have
by some naturalists even been considei'ed specifically distinct; and
other authors point out like shades of difference in the Elephant &c.

How far such suggestions are surmise, and how much based on
wider generalizations, more extended facts would better determine

;

but such thoughts do arise on considering what has been.shown to

occur in the fauna of other extensive continents, e. g. in the insects

and birds of South America.

2. On Cygmis buccinator, Ricliardson^ and Cygnus passmori,

Hincks. By James Murie^ M.D., F.G.S., Prosector to

the Society.

The Rev. W. Hincks, F.L.S., Professor of Natural History in the

University of Toronto, Canada, communicated to the Linnean Society,

on the 21st January 1864*, a short but suggestive paper, wherein

he gave to a specimen of Trumpeter Swan the name of Cygnus pass-

tnori. In a letter dated 10th of x\pril, and subsequently read on the

5th of May of the same year, he, however, threw out hints of the

possibility of an error of judgment on his part, as further investi-

gation led him to believe that the difference in individual specimens

which he at first was inclined to regard as specific might really not

be such, but rather be attributable to gradation of form connected

with age.

The facts brought forward by that gentleman, so far as I know,

have thus been left in uncertainty ; and hence arises the interrogation,

Are there characters sufficiently distinct and constant to warrant" a

separation of the Trumpeter Swan into two species ? or is the varia-

tion in individual form merely a modification or progression of

growth as suggested by Prof. Hincks?

I will in the present paper endeavour to answer these questions,

at least as far as the evidence goes which the examination of three

specimens afiFoi'ds.

These were added to the Zoological Society's Collection in the

Regent's Park on the 10th of May 1866, and assumed to be the true

Trumpeter Swan {Cygnus buccinator of Richardson). Two of the

birds died a short time after their arrival, and afforded me an oppor-

tunity of examining that part of the skeleton in which the chief

grounds of specific separation are found, viz. the sternum, which in

* Published intlie 'Journalof the Proceedings of the Linnean Society,' vol. viii.

(1865), pp. 1-7.
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each case was carefully compared with Yarrell's* and Hincks's

figures of C. buccinator and C. passmori respectively.

First.—In connexion with external characters, I shall give a com-
parison of the specimen still alive in the Gardens with Hincks's and
Yarrell's descriptions, premising that the two birds which died pre-

sented characters perfectly identical with their companion, excepting

it may be in their dimensions, which were not taken.

The specimen under consideration, as a whole, seems to combine
some of those characters attributed to C. buccinator, and others

more distinctly connecting it with C. jjassmori. The entire body,

including wing-feathers, upper part of head, and neck are pure
white, and without any admixture of the ferruginous tint on the

head and neck said to be constant and characteristic of C. bucci-

nator, while it is also wanting in the pale grey of the same parts

and fawn-coloured wing-tips of O. passmori. The legs and feet are

black, but between the webs of the latter there is a somewhat
lighter tinge of the dark hue. The beak is jet-black, as well as the

naked skin posterior to it. This black skin only reaches the eye,

as shown in the figure taken from the photograph of C. passmori
given by Hincks, and not surrounding it, as that author says it does

in what he considers the true C. buccinator.

The contour of the upper mandible, compared with the outline

woodcuts in the same paper (/. c. figs. 1 & 2, page 6), appears in-

termediate between the concavity of C. passmori and the convexity

of his C. buccinator, being rather a straight line than otherwise.

The weight of the live bird is 20 lb. ; but it must be taken into

account that it is in very poor condition, and only recovering from
the effects of transport ; nevertheless it is 2 lb. heavier than the
specimen of C. passmori, although 10 lb. less than what Hincks
gives of C. buccinator ; so that, if in fair condition, it may be assumed
that it would attain a medium weight between these two.

The measurements of the several parts of the body, again, are inter-

mediate between the species, or at least greater than in C. passmori,
—which the subjoined table illustrates in inches. The first and last

columns represent Prof. Hincks's data ; the middle one the specimen
which has come under my observation.

C. passmoi-i. Zool. Soc. sp. C. buccinator.

Length from tip of beak to end of tail 51 52 (JO

of head in line of the meeting
of mandibles 7\ 7| 9^

Distance from the back of the eye to

tip of beak 5 5| 5|
between hind point of nostril

and tip of beak 2 2^ 3

It is true that Yarrell, in his paper already quoted, gives the di-

mensions of C. buccinator as somewhat greater than the above ; but
his measurements were taken from a stuffed specimen, while he adds

* Transactions of the Linnean Society, vol. xvii. ])p. 1-4, tab. 1.
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that two other skins of the same species examined by him afforded

smaller dimensions.

Secondly.—Respecting the osteological evidence afforded by the

sternum, it may be stated that both the dead birds exhibit a differ-

ence in the shape and relative height of the elevated bony lamella

enclosing the convolution of the trachea, likewise in the general di-

mensions of the entire sternum, as also in its outline figure when
viewed from the inside including the posterior sinuses ; moreover
the osseous rings of the trachea, previous to entering the carina, are

not the same in each specimen. These marks of variation, whatever
their value, may require a separate description. I shall first mention,

for the benefit of other inquirers, that the entire skeleton of the one

bird is now deposited in the British Museum, at present beside the

stuffed specimens of the genus Cygnus ; the sternum of the other

f'uiuis part of the osteological series in the Museum of the Royal
College of Surgeons.

The accompanying figures represent these two sterna seen from

Fis. I. Fig. 2.

Sterna of Truiiipeter Swans.

above (or inside), but without the trachea and distended bronchise,

which are preserved intact in both the original specimens.
The specimen represented in fig. 1 is the sternum of the male bird
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now in the College, The trachea in it, as Yarrell (loc. cit.) has de-

scribed and most beautifully figured in a profile section of C. buc-

cinator, comes down the neck, enters the keel, runs backwards to

near the posterior end of the sternum, loops round and returns, en-

tering the second highly raised hollow protuberance on the dorsum,

again dipping ere it makes its exit under the furcula.

So far this all agrees with what Prof. Hiucks says of C. puss-

mori ; but this author lays stress on the shape and size of the bony
expansions lodging the bent trachea, and describes afresh the struc-

ture in what he believes to be the true C. buccinator.

The College specimen has the posterior osseous expansion 3* I

inches long, and 1'2 broad at its greatest diameter. This expansion

is of an oval shape, rather truncated behind, and placed very much
to the left side of the median line, excentric in this particular. Its

right side is lowest ; at '6 inch from that edge, and almost at what
corresponds to the middle of this part of the sternum, is a slightly

depressed longitudinal furrow ; from this to the left mai'gin the bony
expansion rises more quickly, until attaining a maximum height of

Ytj of an inch above the horizontal sternal plate ; the left edge is

nearly perpendicular.

Between the anterior end of the posterior and the posterior end of

the anterior osseous protuberance, the superficial protecting lamina

of bone is wanting, here exposing the trachea.

The anterior, smaller but much more elevated hollow is some-
what heart-shaped, the indented broader end forwards ; but here a

a narrow isthmus of bone joins it to the anterior sternal arch. On
its left superficies it is somewhat low and flattened, where rests the

laterally compressed termination of the trachea, before giving off the

enlarged globiform bronchise.

On the right moiety the bone rises | of an inch higher, and is as

it were compressed on either side, but has a high arched form when
viewed in profile. The dimensions of this bony protuberance are

1*.5 inch from before backwards, and fully 1 inch in its greatest

transverse diameter. It is raised a little more than an inch above

the highest level of the outer sternal plate of bone, to which the fore-

most ribs are attached.

The two posterior sternal emarginations are finger-shaped, and
above an inch deep. The left one is overlapped and partially hidden

by the after tracheal protuberance (see fig. 1). The greatest length

of the entire sternum is 8| inches ; the extreme breadth, viz. poste-

riorly, equal to 4 inches.

The side view agrees in the main with Yarrell's figure ; Hincks's

does not display the details of structure so accurately.

Looked on from above or inside, as in the figure (fig. I), the

two costal edges have a long but shallow concave outline, so as to

produce a tendency to a sand-glass form.

In the total length of the sternum and in the height and inclina-

tion to the right of the anterior protuberance it thus corresponds to

Hincks's description of his C. buccinator ; but the breadth agrees

with C. pussmori and with Yarrell's ('. buccinator. The tracheal
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rings I shall mention hereafter, but here only point out they are

like Yarrell's plate, and not Hincks's figure of them in his C. buc-

cinator.

The second figure (fig. 2) represents the sternum of the skeleton

in the British Museum, contrasted with that of its companion bird

(fig. 1), The disposition and inflexions of the trachea correspond

to the one first described, and with it confirm the accuracy of Yar-

rell's distinctions between the Hooper, with one vertical sterno-

tracheal convolution, Bewick's Swan, with a single horizontal one,

and the Trumpeter with two, one in each of these directions.

In the specimen in question (fig. 2) the posterior tracheal osseous

eminence is situated nearly equidistant between the right and left

sides. Its length is not so sharply defined as in the other ; but its

measurements correspond to about 3 inches long and 1| broad.

Neither is it so lop-sided in form, and it Avants the posterior trun-

cation present in its fellow bird, while its surface rises from each

margin equally, until attaining in the middle a height of g an inch

above the level of the horizontal sternal plate. There is a very slight

foramen or deficiency of bone towards the left side.

The anterior tracheal bony prominence is ovoid, and not heart-

shaped as in the College specimen. The depression or shelf upon
which the end of the trachea and bronchise rest is not so broad nor

by any means so scooped out as in the other. The greatest height

which the bone reaches in this cavity is but H inch, and the sides

are less perpendicular.

The sterno-tracheal elevations in the points mentioned above, par-

ticularly the height of the anterior and less magnitude of the poste-

rior, agree closely with those of C. ijassmori.

The posterior sternal emarginations in the British Museum spe-

cimen are both uncovered, and neither of them is so deep or smooth-

edged as in the companion bird. The greatest length of the sternum

is 8j, and its breadth behind 3:f inches.

The costal edges run almost parallel ; the terminal manubrial and
ensiform plates are comparatively the narrowest ; and the sternum

altogether is shallower inside, or at least shelves more gradually

towards the middle.

Over and above these strictly sternal differences, the rings of the

trachea in the two birds present variation. In the British Museum
specimen the bony rings, from the bend of tlie neck to where the

trachea enters the keel, are intermittingly broad and narrowed or

wedge-shaped on the upper a/\d lower halves; in other words, each

half of the ring is unequal in breadth and dovetailed to those on

either side of it, just as Ilincks has depicted {loc. cit. p. G. f. 8) in

the trachea of his C. buccinator, where it divaricates at the bronchia?.

In the College specimen the rings are nearly uniform in breadth, or

very sparingly show this peculiar kind of wedge-shape. In both

specimens the trachea, after its emergence from the sternum, has

wider, regular rings, such as Yarrell's sectional view illustrates; but

the College specimen has here and there a tendency to revert to the

unequal form.
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This tracheal character reverses the similitude exhibited by the

two sterna to Cygnus passmori and C. buccinator respectively.

Moreover it would seem that no two sterna of all mentioned are

identical in every point.

Finally.—The foregoing details regarding external and internal

points of variation, if taken together and placed in juxtaposition

with those of the authors mentioned, lead partly to the decision

thrown out by Prof. Hiucks himself, that there is a variability "^or

succession of degrees of development according to age;" in the

Trumpeter Swan (^Cygnus buccinator) it may be also in sex, although

I am rather of opinion that it is an individual difference not always

dependent on age or sex. Whichever of these may have most weight,

the distinctions which he at first attributed as specific appear in

reality not to be valid.

In favour of this view, we have three specimens all agreeing in

common, and yet differing slightly from his and Yarrell's accounts of

the colouring. For the rufous coloration does not necessarily imply

specific value, as it is well known to ornithologists in general that

many of the Anatida; are more or less subject to an occasional ru-

fous tinge, the reason of which is not satisfactorily ascertained. The
Teal and Pintail are often conspicuous in this respect, and the head

is generally so affected.

^luch dependence cannot be placed on the weight or even on
the measurements of the body, as age and condition seriously affect

them.
In birds the sternum is the bone in which most dependence can

be placed as indicating affinities, or even specific difference*; and
this, along with the disposition of the trachea, is markedly so in the

genus Cygnus, as Yarrell has well demonstrated. But here in C.

buccinator we have in the variation no essential typical alteration,

but simply a gradual growth and change in size of the parts, to-

gether with a certain amount of individual and developmental dif-

ference.

"When it has been shown that in another species of Cygnus (0.
bewickii) the osseous expansion destined to protect the enclosed loop

of the trachea alters considerably, but within certain limits, from the

young to the adult stage f, and that this alteration in size and rela-

tive position in the specimens of C. buccinator and in the so-named

C. jiassmori, referred to or described in this paper, only exhibits the

counterpart of such a change, it prepares us to believe, on the evi-

dence adduced in our data, that Yarrell's and Hincks's bird are one
and the same, and that Cygnus buccinator is alone the proper specific

name to be retained by naturalists.

* Prof. Owen truly says the sternum is " the main characteristic of the bird"
(On the Anatomy of the Apteryx, Trans. Zool. Soc. vol. ii. p. 290).

t See Trans. Linn. Soc. vol. xvi. (1833) p. 447, tab. 25, where Yarrell figures

three ditferently aged birds, manifesting a gradual increase of the tracheo-sternal

protnl)erance.
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3. On the Fishes of Cachar.

By Lieut.-Colouel E. L. Playfair, F.Z.S.

(Plate III.)

I have received from Major Stewart, Superintendent of Cachar, a

small but interesting collection of the Fishes of that region. He
informs me that " they are from rivers, lakes, and ponds ;" but he

does not specify the particular specimens from each of these sources.

Cachar is one of the most eastern provinces of British India, and

lies vpithin the watershed of the Burhampooter ; as might be ex-

pected, therefore, its fish-fauna is very similar to that of Assam.

The collection contains about thirty species, twenty-six of which I

have determined ; the remainder are Gtjprinidce, either too small

for correct identification or apparently new ; these I have made over

to Dr. Giinther, who is at present engaged on that family, which will

form part of the seventh volume of his ' Catalogue of Fishes.'

1. Ambassis ranga.

Chanda ranga, Buch. Ham. p. 113, pi. 16. f. 38.

Ambassis ranga, Cuv. & Val. ii. p. 183 ; Giinth. Fish. i. p. 228.

2. GOBIUS GIURIS.

Russell, pis. 50, 51, 53.

Gobius giuris, Buch. Ham. p. 51, pi. 33. f. 15 ; Giinth. Fish. iii.

p. 21.

3. Nandus marmoratus.

Coins nandus, Buch. Ham. p. 9(), pi. 30. f. 32.

Nandus marmoratus, Giinth. Fish. iii. p. 36/.

4. Ophiocephalus punctatus.

Ophiocephalus punctatus, Bl. Schn. p. 237; Cuv. &Val. vii. p.40i;

Giinth. Fish. iii. p. 469.

O. lata, Buch. Ham. pp. 63, 367, t. 34. f. 18.

O. indicus, M'Clell. Calc. Journ. Nat. Hist. ii. p. 583.

5. Ophiocephalus stev^'artii, sp. n. (PI. III.)

D. 39-40. A. 27. L. lat. 50. L. transv. 5/9.

Shields on the upper surface of the head large. Some larger teeth

in the lower jaw, and on the vomer and palatine bones. The height

of the body is contained six times and two-thirds, and the length of

the head four times in the total length. Scales on the cheeks very

large, there being only seven in a longitudinal series between the eye

and the gill-opening.' The maxillary reaches beyond the vertical

from the posterior margin of the orbit. The length of the snout is

one-fifth, the width of the interorbital space is one-third, and the

breadth of the head is three-fifths of the length of the head. The
pectoral does not reach the anal, and is somewhat more than half
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the length of the head. The length of the ventrals is less than half

that of the pectorals.

Colour brownish black above, lighter below ; most of the scales

behind the roots of the pectorals have a round -black spot in the

centre. In immature specimens, 5 inches long, these spots are not

perceptible. Fins dark, immaculate. In young examples the pec-

torals have transverse darker cross bands. Length 9| inches.

6. Anabas scandens.

Perca sccaidens, Daldorff, Trans. Linn. Soc. iii. p, 62.

Cojus cobojius, Buch. Ham. pp. 98, 3/0, pi. 13. f. 33.

Jnabas scandens, Glinth. Fish. iii. p. 3/5.

7. Trichogaster fasciatus.

Trichogaster fasciatus, Bl. Schn. p. 164, t. 36 ; Giinth. Fish. iii.

p. 387.
Trichopodus colisa, Buch. Ham. pp. 117, 372, pi. 1.5. f. 40.

IT. bejeus, Buch. Ham. pp. 118, 372.

?r. cotra, Buch. Ham. pp. 119, 372.

? T. lalius, Buch. Ham. pp. 120, 372.

Of the four specimens of Trichogaster received from Cachar, two
correspond to the commonest Indian form, S. fasciatus, while two
others differ considerably from it both in form and coloration. As,

however, this fish is very widely spread over India, and is subject to

considerable variations, I hesitate to describe the latter as a new
species.

Trichogaster fasciatus, var.

^" 8—9* 14— 16*

Body much more elevated than in the previous variety ; its height

is contained once and four-fifths in the total length without caudal

;

the length of the head is two-fifths of the same. Prseorbital ser-

rated. Caudal subtruncated. The dorsal and anal fins much more
elevated than in any previously described variety ; the fourth spine

of the anal is the longest, the others decrease in length posteriorly
;

the longest spine of the dorsal (the last) is two-fifths, and the

longest of the anal (the fourth) is one-third of the height of the

body. The ventral filament reaches as far as the termination of the

anal.

Colour of the body uniform silvery ; the posterior parts of the

vertical fins marked with blackish. Length 2 inches.

I have carefully examined the original drawings of Buchanan
Hamilton's species in the British Museum ; but this cannot be re-

ferred to any of them.

8. Clarias magur.

Mac}'02Jteronofus magur, Buch. Ham. pp. 146, 374, pi. 26. f. 45.

Clarias batrachus, Bleek. Atl. Ichth. Silur. p. 103, t. 98. f. 2.

C. magur, Giinth. Fish. v. p. 17.
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9. Saccobranchus SINGIO.

Silurus svigio, Buch. Ham. pp. 147, 3/4, pi. 37. f. 46.

Saccobranchus siiigio, Cuv. & Val. xv. p. 400, pi. 445 ; Giinth.

Fish. V. p. 30.

10. EUTROPIICHTHYS VACHA.

Pimelodus vacha, Buch. Ham. pp. 196, 378, pi. 19. f. 64.

Bagrus vacha, Cuv. & Val. xiv. p. 392.

Eutropiichthys vacha, Giinth. Fish. v. p. 38.

11. SCHILBICHTHYS GARTJA.

Silurus garua, Buch. Ham. pp. 156,3/5, pi. 21. f. 50.

Schilbe garua, Cuv. & Val. xiv. p. 379, pi. 413 (not good).

Schilbichthys garua, Gunth. Fish. v. p. 57.

12. Cryptopterus latovittatus, sp. n.

Br. 12. D. 4. A. 56-58. P. :j^. V. 7.

The height of the body is about equal to the length of the head,

or one-fifth of the total length (without caudal). Nape ofneck convex.

The dorsal is situated behind the vertical from the base of the ven-

tral, and before that from the origin of the anal. Eye situated near

the lower profile of the head. Cleft of mouth nearly twice as broad

as long ; lower jaw strongly prominent ; vomerine teeth in a short

narrow band. The maxillary barbels extend as far as the extremity

of the pectoral. Mandibulary barbels absent. Pectoral much shorter

than the head ; its spine is strongly denticulated oti its inner side,

and is little more than half as long as the head. Ventrals about

once and a half as long as the eye. Caudal forked to about half its

length ; it is longer than the pectoral spine.

Colour silvery ; an irregular oblong blackish patch along the com-

mencement of the lateral line. Length 4| inches.

13. Macrones cavasius.

Pimelodus cavasius, Buch. Ham. pp. 203, 379, pi. 11. f. 67.

P. seengfee, Sykes, Trans. Zool. Soc. ii. p. 374, pi. 66. f. 2. ^

Macrones cavasius, Giinth. Fish. v. p. 76.

14. Barbus sophore.

Cyprinus sophore, Buch. Ham. pp. 310, 389, pi. 19. f. 86 ; Cuv.

& Val. xvi. p. 388.

15. Labeo pangusia.

Cyprinus pangusia, Buch. Ham. pp. 285, 386; Cuv. & Val. xvi.

p. 429.

Gobio pangusia, NPClell. Ind. Cyprin. p. 279, 362, pi. 24. f. 1.

16. ClRRHINA DYOCHEILUS.

Labeo dyocheilus, RPClell. Ind. Cyprin. pp. 268, 330, pi. 37. f. 1

;

Cuv. & Val. xvi. ]). 461.
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17. Crossochilus REBA.

Cyprinvs reha, Buch. Ham. pp. 280, 38 G.

Civrhinn dussumieri, Cuv. & Val. xvi. p. 291, pi, 480.

C. reba, Cuv. & Val. xvi. p. 292.

18. CROSSOCniLLS LATirS.

Cyprimis latins, Buch. Ham. pp. 34.">, 393.

Gono7'hijncJnts macrosonms, M'CIell. Ind. Cvpvin. p. 3/2, pi. 43.

f. 7; Cuv. & Val. xvi. p. 411.

19. CVPRINI'S RASBORA.

Ci/prinns rashgra, Buch. Ham. pp. 329, 391, pi. 2. f. 90.

20. Cyprinus mola.

Cyprimis mola, Buch. Ham. pp. 334, 392, pi. 38, f. 92 ; M'Ckll,
Ind. Cyprin. pp. 293, 407; Cuv. & Val. xvi. p, 440.

21. Cyprinvs bacailv.

Chjprinus hacaila, Buch. Ham. pp. 2G5, 384, pi. 8. f. 7C ; Cuv.

& Vai. xvi. p. 4(50.

Osj)arius hacaila, M^Clell. Ind. Cyprin. pp. 29.'j, 414.

22. Cyprinus cotio.

Cyprimis cotio, Buch. Ilam. pp. 339, 393, pi. 39. f. 93; Cuv. &
Val. xvii, p. 70.

Abramis cotio, M'^Cicl!. Ind. Cyprin. pp, 288, 388.

23. ConiTis dario,

Cobitis dario, Buch. Ham, pp. 354, 394, pi. 29. f. 95; Cuv. &
Val. xviii. p. 85,

Schistura dario, ^FClell. Ind, Cyprin. pp. 30(5, 444.

24. NoTOPTERUS kapirat.

Gymnotus notoj)terus, Pallas, Spic. Zool. vii. p. 40, t, 6. f. 2.

G. kapirat, Bonnat, Encycl. Meth. p. 37, pi. 24. f. 83,

Notopterus kapirat, Lacep, ii, p. 190; Val. in Be'langer, Zool,

Voy. Ind. p. 391, pi. 5, f. 1.

Mystus kapirat, Buch. Ham, pp, 235, 382 ; Gray, 111. Ind. Zool.

Notopterus pallasii, Cuv. & Val. xxi. p. 130.

25. Engravlis telara.

Clupea telara, Buch. Ham. pp. 241, 382, t. 2. f. 72.

Engraulis telara, Cuv, & Val. xxi. p. 56, pi. fJ08.

26. Alosa microlepis,

Clupea indica. Gray, 111, Ind. Zool.

Alausa microlepis, Cuv. & Val. xx. p. 439.

Proc. Zooe. Soc— 1807, No. IT.
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4. On Hyalonema mirabile.

By J. S. BowERBANKj LL.D., F.R.S., &c.

(Plates IV. & V.)

Hyalonema was named and described by Dr. J. E. Gray in the

Society's 'Proceedings' for 1835, p. 63, from a specimen sent from

China to the India House iu London, nnder the name of the Glass

Plant, and subsequently in a paper published in the Society's * Pro-

ceedings ' for 1857, p. 2/9, entitled "Synopsis of the Famihes and
Genera of Axiferous Zoophytes or Barked Corals." The author

designates it as a Coral, and describes it as follows :

—

"Famil}'!. HvALONEMADiE.

" Coral subcylindrical, rather attenuated, and immersed in a fixed

sponge. Axis in the form of numerous elongated, slender, filiform,

siliceous fibres, extending from end to end of the Coral, arid slightly

twisted together like a rope. Bark fleshy, granular, strengthened

with short cylindrical spicula
;
polypiferous cells scattered, rather

produced, wart-like, with a flat radiated tip.

*' 1 . Hyalonema, Gray.

" The character of the famih%

"1, Hyalonema MiRABiLTS. B.M.

"Hyalonema mirahilis, Gray, Syn. B.M. 1830, 118.

"Hyalonema sieboldii. Gray, Proc. Zool. Soc. 1835, 63 ; Dana,
Expedition, 642.

"Japan {Sir Hans Sloane ; Siebolcl).

" The Coral, as it is usually seen, consists of three distinct por-

tions of verjr different texture and appearance—the axis, bark, and
the sponge."

The author then proceeds to describe each of these parts in detail,

and in page 282 he writes, " The sponge to Avhich it is attached has

no real connexion with the Coral, except as affording it the means of

support, and is of the common structure." And subsequently he
states it as his opinion that "There can be no doubt, after the exa-

mination of the two specimens in the British jNIuseum, one in my
own collection, one in Paris, and several in the Leyden Museum,
that the bark evidently belongs to the axis, and that this Coral is a

true Zoophyte, and not a sponge covered with a jiarasitic Zoophyte,

as it is regarded by M. Valenciennes (see Milne-Edwards, British

Corals, 81)." In the first sentence quoted the author asserts that

the sponge is a part of the Coral ; in the commencement of the fol-

lowing paragraphs he decidedlj' denies the counexion existing between

them ; but I presume that the latter is the real opinion of the author.

In the 'Annals and Magazine' for October, 1866, Dr Gray corrects
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his former opinion that Hijalonema belonged to the " Barked ^/cyo-

naria," and announces his beHef tliat it should be arranged with the

Zoanthidce.

In the Society's 'Proceedings' for 18G4, p. 265, M. Barboza du
Bocage, Director of the Museum of Natural History at Lisbon, has

described a specimen of Hijalonema, which was found off the coast

of Portugal, near the mouth of tlie River Sado. This specimen

does not appear to have had any portion of a basal sponge appended
to it. The author designates the protuberant organs on the coria-

ceous coat of the spiral column as polypes ; and describes what he

conceives to be a row of twenty tentacles around the central orifice,

and a second circle within the first one of conical elevations which
appear to him to be rudimentary tentacles, which he describes thus :—" Les tentacules sont de forme triangulaire, comprimes des deux
cotes, a bords parfaitement lisses, et a pointe mousse et arrondie.

Ceux du premier rang sont plus larges a la base; et leur bord an-

terieur est plus convexe, et en forme de bourrelet arrondi."

The author subsequently obtained two other specimens of the

same species, and described them in the same work for November
1865 : in p. 663 he writes :

—"Quoique I'hypothese du parasitisme

des polypes soit aujourd'hui en faveur, soutenue qu'elle est par de
grandes autorites scientifiques, les rcsultats de mes observations sur

les specimens du Portugal me semblent plus favorables a I'hypothese

contraire." The author then proceeds to give the reasons for this

conclusion under five separate heads.

The observations of M. Barboza du Bocage do not throw much
light on the subject of the disputed nature oi Hyalonema; and the

proofs he offers under five separate heads go rather to prove the

spongeous nature of Hyalonema than its polypiferous nature. In
no. 1 he merely states that no spongeous base has been found on the

Portuguese specimens ; but this may also be stated of the greater

number of specimens from Japan. He also states, in no, 2, that the
corium polypigerum in one specimen from Portugal envelopes the
whole of the axis entirely, from the smallest extremity, for two- or

three-fifths of its length. And this is just the condition of the speci-

men, supposing its lower portion to have been enveloped by a basal

spongeous mass, as is the case with the most perfect specimens from
Japan ; and the gradual diminution in the size of the oscula (poly-

piferous orifices of the author) is quite in accordance with their cha-

racters as oscula of an extended cloacal appendage to a sponge of
such a structure. In no. 3 the author describes the structure of the

corium polypigerum, or coriaceous bark of Gray, in terms which
apply equally well to the similar parts of Hyalonema mirahile, in

which siliceous spicula are also abundant, intermixed with extraneous

particles of sand ; but the intermixture of the latter would greatly

depend on its local surroundings while living. In no. 4 the granu-
lated appearance of the surface of the corium is described as "due
to the presence of an infinite number of regular spicula dispersed in

masses and bristling with points." And in no. 5 he states that each
polype is sustained by a siliceous structure of filiform spicula, disposed
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longitudinally, and at equal intervals on the internal sides of the

cavities.

Thus under the last two heads we have a description of forms of

siliceous spicula and modes of their disposition in perfect accordance

with well-known spongeous organization ; and in truth the whole of

the aiithor's descriptions of the Portuguese specimens are stronglv

in favour of their spongeous nature, both as regards the material of

which the spicula are composed, as well as in their mode of dispo-

sition on the outer surface of the corium or bark, which is in perfect

accordance witli the external defensive systems so frequently ob-

served among sponges.

No specific characters of Tlyaloiiema lusilanicum are given to

distinguish it from //. mirahile ; and it would not at all surprise

ine if, upon a further knowledge of the characters of the former, it

were to prove to he the same species as the latter ; no forms of spi-

cula are given to enable us in the slightest degree to se})arate tlie one

from the other.

Oth.er naturalists have published works on Ilyalonenia—Prof.

John Frederick Brandt of St. Petersburg in 1859, Prof. Max
Schultze in 18G0, and Dr. Leidy of the United States; but as I have

not seen the specimens described by these authors 1 shall confine

my observations to the type ones of the genus in Ihe British Museum
and others which I have had the opportunity of closely examining.

The opinions of the authors who have written on these subjects vary

considerably from each other ; but none of them, I believe, enter-

tained the idea that Hyalonema was neither more or less than a

sponge in all its parts.

In 1860, while searching for new forms of spicula and other struc-

tural peculiarities of the sponges to assist rue in the construction of

a systematic nomenclature by which the si)ecies might be described,

as plants are in botanical science, I became acquainted with the spe-

cimens of Ilyaloncma in the British Museum ; and in the course of

a minute examination of the one with the basal mass of sponge I

found numerous forms of siliceous spicula which I had not hefore

seen, and which I afterwards figured and described in the * Philoso-

phical Transactions of the Royal Society of Londou' for 1862.

Figures 3, 4, .5, and 6 in plate 31, and figures 12, 20, 30, 34, 35, 36,

37, and 38 in plate 36, are all from the specimen in the British

Museum ; and the result of this examination of the specimen was a

stron^ conviction that the whole of the parts formed but one animal,

and that it was truly a sponge. This conviction I published in the

third part of my paper " On the Anatomy and Physiology of the

Spongiad(p" in the ' Philosophical Transactions of the Royal Society'

for 1862, p. 1 113 ; and as the description of the genus given liy Dr.

Gray applied only to a part of the animal instead of to the whole of

it, I deemed it necessary to enlarge the generic characters so as to

embrace the whole of the most important parts of its structure, in

the following manner :

—

" Skeleton an indefinite network of siliceous spicula, composed of
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separated elongated fasciculi reposing on continuous membranes,
having the middle of the sponge perforated vertically by an extended

spiral fasciculus of single elongated and very large spicula, forming

the axial skeleton of a columnar cloacal system."

I did not attempt any description of its specific characters, as my
object at that time was the description of generic characters only.

I now propose entering fully upon the consideration of the minute
structures of every part of this complicated and curious animal, and
to endeavour to give such descriptions of them as may serve to di-

stinguish it as a species from any other of its congeners.

Hyalonema mirabile. Gray.

Sponge.—JNIassive, sessile. Surface even. Oscula mammilloid,
more or less elevated ; terminations depressed, corrugated in radia-

ting lines, numerous, dispersed over the surface of a single central

elongated cloacal column projected from the middle of the sponge
upward ; dermis of the cloaca coriaceous, thick, composed of two
layers—outer layer arenaceous, inner layer spiculous; spicula acerate,

and cylindro-cruciform, apically or entirely spinous, various in size

and proportions : axis of the column a single large spiral fasciculus

of very long fusiformi-acerate spicida, each extending from its base to

near its apex ; spicula asperated near the base. Skeleton lamelli-

form ; spicula fusiformi-acerate, long and slender, apices obtusely

terminated; or fusiformi-subcylindrical. Defensive spicula:—exter-

nal inflato-fusiformi-acerate, hemispinous distally ; spines ascending.

Internal defensive spicula spiculated cruciform ; spicular ray as-

cendingly and entirely spinous ; cruciform rays spinous. Tension
spicula intiato-acerate, long and very slender. Interstitial spicula

attenuato-rectangulated, hexradiate, large and small ; and fimbriated

multihamate birotulate, in two systems : the primary one very large

and stout ; hami cidtcUiform, fimbriated at the base of the inner sur-

face ; shaft cylindrical, entirely tubcrculated, tubercles stout ; spicula

dispersed. The secondary system :—spicula smaller than those of
the primary one ; hami very long, apices nearly meeting ; neither fiar-

briated nor cultelliform, congregated. Interstitial spicula cylindro-

cruciform, terminally or entirely spined ; radii short and very stout

;

spines conical, acute, and very large. Retentive spicula fjuadri-

hamate, minute ; hami simple, elongate, attenuated.

Colour, undetermiued in the living state.

Hub. Japan.

Examined in the dried state.

The most perfect specimens I have seen are that in the British
Museum (which has the long spiral cloacal column immersed in the
basal mass of the sponge to very near its proximal extremity, as re-

presented in the Society's 'Proceedings' for 1857, plate ix., Ra-
diata), and two smaller ones now exhibited (sec PI. IV. figs. 1 & 2).
For the loan of the first of these I am indebted to my friend Capt.
C. Tyler, and for the second to the kindness and liberality of my
friend Mr. Henry Lee. One other specimen in a similarly perfect state
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of preservation is in the collection of the Bristol Museum. Numerous
other specimens are now known, of which the spiral clbacal cohimn

alone has been preserved by the Japanese fishermen who took them ;

and of such specimens 1 have had nineteen in my possession. Of
these, five had none of the coriaceous dermis around the spiral column.

Three specimens from the collection of my friend Capt. Charles

Tyler had portions of the basal mass of sponge closely adhering to

the proximal end of the column, and one of these three has every

appearance of having been accidentally withdrawn from the original

basal mass of sjionge some time previously to its being taken by the

Japanese, as there is, about f of an inch above the proximal end of

the spiral column, a small bulbous mass of the sponge remaining,

nearly an inch in length (PI. IV. fig. \). This small mass has se-

creted a new thin brown dermal membrane, which is continued

upward for about an inch, closely surrounding the spiral column.

It then throws out ten or tv/elve of the mammiform oscular bodies

in the course of about another inch of its progress upwards, the

remainder of the spiral axis being in a denuded state. The mem-
brane surrounding the bulbous mass of sponge and that closely

embracing the spiral column above it are continuous and identical in

structure, thus affording unmistakeable evidence of their forming

parts of one and the same animal. The specimen represented in

PI. IV. fig. 2 has the spiral column enveloped by the corium from

its junction with the distal end of the basal sponge for about 2 inches

upward, but it does not enter its substance. The dermal membrane
of the sponge is entirely wanting.

Two of the nineteen specimens had their distal terminations en-

tirely covered by the coriaceous dermis of the column ; and several

of them had the thinning off of the proximal extremity of the dermis

of the column at the point of its junction with the thin dermal mem-
brane of the distal end of the basal mass of the sponge ; so that

between the whole of the specimens there is no part of the entire

sponge which is not duly represented.

The basal mass of the sponge in the British Museum collection is

of a compressed massive form ; it is 54 inches in height, .S| inches

in width, and nearly 1 1 inch in thickness ; the total height, inclu-

ding the cloacal cohunn, is 20 inches. The base of the spiral axis

of the cloacal appendage is at or near the base of the sponge ; and it

passes thence in a vertical direction through its substance, emerging

at its distal extremity. The surface of the spongeous mass has every

appearance of having been smooth and even.

The great cloacal organ and its oscula are exceedingly interesting

in their structure. While the spiral axis of the cloaca is surrounded
by the basal spongeous mass, it has no dermal investment of any
kind ; but as soon as it emerges from its distal extremity the thin

dermal membrane of the sponge is continued over the surface of the

column, and gradually thickens in its course upward, unlil it assumes
the form of a .stout coriaceous investment, and it then becomes com-
posed of two distinct layers, the outer one being thickly studded
with grains of sand and other extraneous substances, which do not
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apjiear to touch each other, but are separately enveloped by keratode

in the manner that is so prevalent in the genus Dijsidea, Johnston.

The inner layer has few such adventitious matters imbedded in it

;

but in place of such material there are numerous cylindro-cruciform

and other siliceous spicula dispersed throughout its whole length.

From this thick coriaceous dermis the oscula are projected abun-

dantly ; they are dispersed over its surface without any appearance

of order. In some specimens they are nearly uniform in size,

seldom exceeding about a hne in height, while in others they vary

in that respect to a very considerable extent. In one specimen in

my possession a few only are as short as a line, while others vary

from 6 lines in height to scarcely an elevation of the apex of the

organ above the dermis of the cloaca. The apical terminations of

these organs also vary considerably ; they are more frequently slightly

oval than circular, and in many instances they are quite as much
oval as those figured by M. Barboza du Bocage from his //. lusita-

nicum, described in the Society's 'Proceedings' for 1864, p. 26-J.

I cut off the corrugated apical portion of several of these oscular

bodies and mounted them in Canada balsam : the outer surface in

most of them was so thickly studded with closely adhering grains of

sand that no part of the dermal surface could be distinctly seen

;

but in some the central orifice was partly open, and the radiating

structure was more than usually distinct. In these specimens it was
apparent that the radiating ridges within the outer surface do not

extend from the circumference to the centre, but only to the outer

margin of a central circular membrane with concentric lines of mi-
nute corrugations. These structures, therefore, have every character

of contractile organs, supplying tlie place of muscles, so as to enable

the animal to open and close the oscular orifice at its pleasure.

^Yithin the outer portion of the apex of the osculum, at about the

distance of one-third or one-fourth of its diameter, there is situated

a second membranous diaphragm, of much less complicated struc-

ture than the outer one. This also was not entirely closed ; the

inner margin of this membrane also exhibited a series of numerous
concentric corrugations, forming a fiat circular band around the

orifice, from the outer margin of which lines of thickened mem-
brane radiated towards the outer margin of the organ; and they

gradually expanded laterally, uniting and forming the extreme cir-

cumference of the perforated diaphragm, thus exhibiting a series of

contractile membranes for the opening and closing of the inner dia-

phragm in a similar manner to that of the outer one. The radial

lines of the inner diaphragm do not correspond with those of the

outer one, and they are not so numerous. Tiie apical and the inner

diaphragms are connected by a circular series of dissepimental

membranes, the planes of which are at right angles to the upper
and lower diaphragms ; so that the internal aspect of this complicated
valvular structure bears no very distant resemblance to the dissepi-

mental structures of many seed-vessels of plants, supposing sections

at right angles to their axes to have been made. Sections of this

valvular structure in its natural condition are represented in PI. IV.,
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fig. 3 representing a view of the interior of the distal portion of a

section through the middle of the valve at right angles to the cen-

tral axis of the oscular tube, by direct light; fig. 4 represents the

proximal diaphragm of the same specimen mounted in Canada bal-

sam. The action of these two valvular diaphragms appear to be

more or less independent of each other; and the radiating motive

fibres, comparatively few in number and very different in their

structure from those of the apical valve, are readily visible in their

natural condition when immersed in water or Canada balsam. This

is not the case with the motive organs of the more complicated apical

valve, which are deeply immersed in the substance of the apical

diaphragm, and which cannot be displayed until the internal disse-

pimental structures and the membrane above, which covers them,
are removed by the action of a solution of caustic potass for about
eight hours—Brandei-'s solution one part and distilled water three

parts being of about the inquired strength. When these impedi-
ments have been removed, the series of motive fibres present a very

interesting appearance. The whole consists of numerous spindle-

shaped fibres, one end of each being attached to the outer circum-

ference of the corrugated apical area, and the other end to the inner

circle of the sau-.e part, leaving a circular inner area of transparent

membranous structure, the middle of which has the natural orifice

of the osculuin in its centre, usually in a closed and puckered con-

dition. This parallel radial series of motive filaments, represented

in PI. IV. fig. .5, is doubtless not in its natural condition, the action

of the potass having probably increased the motive filaments to two
or three times their natural diameter ; so that, when in this state they
are forced by pressure or other means through the outer orifice of

the osculum, they may have been very readily mistaken for tenta-

ciila. The radial motive fibres in the specimen under consideration

appear to consist of a strong external membrane filled with dense

amber-coloured keratode, a]i]iarently the same substance as that

of which the corium is comjjosed. The inner membrane, covering

the under surface of this radial series of fibresj is apparently a much
more delicate tissue than th.at of the dissepiments of th.e valvular

structure beneath ; and the fragments disrupted by the action of the

]>ctass are crowded v.ith minute elongated spiral cells ; but these

cells are not peculiar to this p;ortion of the membranous structures

of tlic corium, as I have found them aho in parts of (hat organ
which were not connected with the oscuLir tubes. Their i)Osition,

immersed deeply in the sarcodous membrane liuing the inner surface

of the apical valve, and closely covered by the distal end of the dis-

sepimental structures, and also comjdetely immersed in the sarcodous
membrane of the inner corium, would seem to indicate them to have
some other oftice in the economy of the animal than that of urti-

cating organs as suggested by Prof. Max Schultze.

In the membrane forming the inner diaphragm, and in the paric-

tes of the tubular part of the osculum, there are frequently found
cylindro-cruciform and other s])icula of the same description as those

imbedded in the inner corium. These ))eculiar forms of spicula
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imbedded in sucli large quantities in tlie latter tissue miglit, by a

great stretch of iniagination, be thought to have been selected from

other extraneous matters around and- thus a]t])iopriated ; but this

solution of their presence in the valvular structure of the supjjosed

polvpe, deeply imbedded in its sarcodous niendjranes, is- certainly

inadmissible. In the valvular structures they are in a position in

A\hich secretion alone can account for their presence; and their ap-

pearance under such circumstances incontrovertibly connects them
with the corium on which the so-called polypes are based ; so, in like

manner, their abundant presence in the inner coriuin, and still more
profuse occurrence in the basal sponge, connects the corium and
basal sponge unmistakeably together. We have therefore, by means
of these peculiar and very striking forms of sj)icula, a sequence of

])roof of a most conclusive character that the whole of the structures

present in the most perfect specimens of Ilyalonema are parts of

one and the same animal.

Professors Brandt, Boeage, and INIax Schultze, in their respective

papers on Hyalonemu, believed that they had detected tentacula

within the heads of the oscular projections ; and the former two
have each figured what they regatwl as those organs with powers of

about 4 or o linear. The figures of the supposed tentacles of the

first and second named authors differ exceedingly ; and if each be

correct, their supposed ])oiypes cannot belong to the same genus.

The former author does not seem to have much faith in the reality

of what he depicts, as in the description of the figure 8. tab. 2, in

his work, he writes, " quoad tentacula expansa idealis." I have no
doubt that by soaking tlie oscular projections in a solution of caus-

tic potass, and by pressure or a little clever manipulation on the

softened and half-destroyed tissues of the valvular structure within

them, their motive fibres, which pass inward from the inner surfiice

towards the central diaphragm, may be loosened and withdrawn from
the apical orifice, and so disposed by pressure or otherwise as to

readily deceive an observer whose mind was previously occupied by
a foregone conclusion.

I am well acquainted with the polype-cases of Zounihus coucldi in

the form of Di/sidea papiUosa, Johnston. They are stout open
tubes, composed of sand cemented together by animal matter, and
they have nothing within them like the elaborate keratose valvular

apparatus that we find in the distal ends of the oscular projections

in Ilyalonema: in fact their apices are jiermanently open \\hen the

polypes, tiieir former occupants, are destroyed. Nor have thev at

any time any appearance of tentacles upon them. Those orgaris at

all times appertain to the soft retractile polypes, and not to the poly-

pidoms that they inhabit. It has been suggested that Hyulonema
really consists of the basal spongcous mass, the spiral column of
spicula, and the inner sheath that surrounds it ; while the outer
sheath is a parasitical Zoanthoid Coral. But a careful examination
of the two sheaths surrounding the column affords such evidences

of the identity of their structures as to forcibly negative this sup-
position.



26 DR. J. S. BOWERBANK ON HYALONEMA MIRABILE. [JaU. 10,

The peculiarities of the structures of these oscular organs some-
what resemble those of the inhalant organs of Geodia Barreiti,

described and figured in the • Philosophical Transactions of the

Royal Society' fdr 1862, pi. 32. figs. .'3, 4 & 9«, pp. 788, 792, 794,

and also in ' JNIonograph of British Spongiadse,' pi. 19. figs. 301,

302, and pi. 28. f. 354 «.

The spicula forming the spiral column of the sponge are the

longest organs of this description that I have ever seen. They are

composed of numerous concentric layers, and are very similar in their

structure to the large spicula in Tethea cranium or Euplectella

aspergillum, Owen. The asperation of the bases of the spicula is

usually produced by a partial desquamation of the concentric layers,

apparently for the purpose of giving the base of the column a stronger

adhesive power to the central mass of the sponge. In form they are

identical with those of the skeleton fasciculi of the basal mass of

sponge, but vastly enlarged in their size and proportions to adapt

theni to their own especial office in the economy of the animal.

The normal condition of these spicula is that of smooth cylinders
;

but when immersed in the basal mass of the sponge, and also in the

lower part of the corium, they undergo a remarkable alteration in

shape, assuming very frequently the lorm of the well-known struc-

ture of the hairs of the Bat. In this case the alteration in form is

effected by the projection of a series of thin superposed layers of

membrane following each other, and secreting silex rapidly and in-

creasingly as they advance, until, each having progressed about the

space of 4 or 5 diameters of the central spiculura, they terminate

abruptly with a strongly denticulated margin. The silex intervening

hetween the external coat of these coronated masses and the surface

of the axial spiculum is not composed of concentric layers as in the

latter, but it is as solid in appearance as a mass of glass, as repre-

sented (PI. V. figs. 16, 17).

These curious forms may be seen deeply moulded in the substance

of the lower part of the inner corium in which such spicula have

been imbedded. This singular structure is apparently to endow tliat

portion of the spiculum with greater prehensile powers than could

be obtained by a more or less amount of desquamation of the proxi-

mal portions of the spiculum.

The curious cloacal column of this sponge is not without a parallel

in the history of the Sponyiadce, as in the British genus Ciocahjpta.

In C. penicUlas we have a series of cloacal columns projected from

the basal mass of the sponge, each of which has a central axis of

spicula connected together in a longitudinal direction, which extends

from the base to the apex of eacli of the columns. A rather stout

dermal membrane envelopes each of them, but is not closely adhe-

rent to the central axis as in Hyalonema ; on the contrary, it is sup-

ported from contact with it by a series of short stout pedicels of spi-

cula, the bases of which are immersed in the central axis, and their

apices radiate in every direction, forming at their junction with the

dermal membrane a most effectual sujiport to it. The spaces between

the central column and the dermal membrane, when seen by the aid



1867.] DR. J. S. BOWERBANK ON HYALONEMA MIRABILE. 2/

of the microscope, closely resemble a beautiful and elaborately con-

structed Gothic crypt. In this sponge the oscula are simple ori-

fices, not projecting beyond the dermal membrane as in Hyalonema.

But the same purpose prevails in both descriptions of cloacal organ,

that of discharging the fsecal matters at a distance from the inhalant

surface of the sponges. A section of one of the feecal columns of

Ciocahjpta i^enicillus is represented of the natual size in the ' Philo-

sophical Transactions of the Royal Society of London' for 1862,

pi. 7'6. f. 4 ; and a magnified view of a portion of the same column

is represented by fig. 5 ; and also in ' Monograph of British Spon-

giadce,'' vol. i. pi. 30. figs. 360 and 361.

Elongated cloacal projections from sponges are by no means un-

common organs. In large specimens of Jlalichondria panicea and

several other British species of sponges such organs are frequently

put forth ; but in these cases the distal extremity is always open, and

the production of these organs are the exception, not the rule : but

the contrary is the case in the British genus Polymastia, very simi-

lar in its skeleton-structure to Alcyoncellum, Quoy et Gaimard {Eu-
plectella, Owen, Trans. Zool. Soc. Loud. vol. iii. p. 203).

In Polymastia mammiltaris (^Halichondria mammillaris, Johnston)

there are frequently on a single specimen from forty to fifty of these

cloacal organs, springing from a sponge about 2 inches in length and
breadth and not \ inch in thickness, but attaining 1 inch in height,

with a diameter of rarely more than 2 lines, the distal terminations

being always closed ; the minute oscula are dispersed on all parts of

the cloaca, as in the corresponding organ in Hyalonema. Othei*

British species of the same genus approach still closer to the form
and peculiarity of Hyalonema. In Polymastia spimda the basal

portion is exceedingly thin ; and the cloacal projections, seldom
exceeding two in number, are about an inch in length, being in

height at least twenty times the length of the thickness of the basal

sponge.

In a third species of the same genus (P. bullosa) we have a still

closer approach in form to Hya.'jiiema, the basal mass of the sponge
being bulbous, in the form of a small onion, with a single long slender

cloacal tubular appendage crowning its summit, with a length rather

greater than the height of the bulbous mass beneath it (Monograph
of British Sponges, vol. ii. p. 61). The structure of the column of

Hyalonema, considered as a sponge, is not so anomalous as it at first

appears. In truth it is only one of several varieties of such cloacal

appendages, all of which approximate closely to each other in form.

In Polymastia we have the cloacal organ hollow and closed at its

apex, but supported by an external network of siliceous spicula,

with the oscula dispersed over its surface. In Euplectella aspergil-

lum, Owen, the skeleton is very similar to that of Polymastia, with
the difference of the oscula being congregated at its distal extremity.

In Ciocahjpta the cloacal organs closely approximate to those oi Hya-
lonema. Their parietes are thin, like those of Euplectella, Owen,
with a central axis of spicula supporting the organ in an erect posi-

tion
J in Hyalonema the spicula composing the column are exceed-
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ingly long and comparatively few in number, and do not appear to

be connected nith the parietes of the organ ; while in Ciocahjpta

they are short and very numerous, and the axis is connected with
the sides of the cloaca. Thus, when we consider the spiral column
and its delapidated dermal coating alone, as it is usually received

from the Japanese, and without reference to the basal mass of sponge
belonging to it in its natural condition, the species presents an ex-

ceedingly anomalous appearance ; but when the entire animal is con-

sidered and compared with other sponges, the anomaly is dissipated,

and it is seen to present very few anatomical and no physiological

differences from a numerous series of well-known sponges.

The dermal membrane of the basal portion of the sponge in the

British Museum has been nearly entirely destroyed, a few fragments

only remaining /» situ. It appears to have been thin, pellucid, and
aspiculous, or with a few adventitious spicula attached to its surface.

The numerous inflato-fusiformi-acerate external defensive spicula

do not appear to perforate it in the natural condition of the sponge

;

but the fragments of the membrane in situ were so small as scarcely

to allow of speaking on this point decisively.

The spicula of the skeleton are exceedingly variable in length and
proportions, and are often curved to a very considerable extent, or

they are tlexuous ; and amongst them there are occasionally found
exceedingly large fusiformi-acerate spicula, the diameters of whicli

are equal to that of six or seven of the ordinary s])icula of the ske-

leton ; and at irregular intervals we find very large attenuato-rect-

angulated hexradiate spicula, which probably served to connect the

flakes or layers of the skeleton together (PI. V. lig. 1 a).

I found but one small group of the external defensive spicula in situ
;

but this was exceedingly characteristic. The spicula (Pi. V. fig. 5)
are very numerous and closely packed together in parallel lines, and
they are apparently projected about half their length beyond the outer

surface of the mass of the skeleton. These spicula represent the shaft

of an attenuated rcctangulated hexradiate spiculum, with the inflation

at about the middle of the shaft, whence the four lateral radii of

that form of spiculum would spring. But the striking peculiarity

of their structure is the mode of their adaptation as external defen-

sive spicula, by tlie projection from all jiarts of the distal half of the

shaft of numerous small spines at ascending angles of about 20 de-

grees to the long axis of the spiculum ; while on the proximal half

of the spiculum there is rarely even the rudiment of a sj)ine to be

detected. The central inflation of the spiculum is usually projected

beyond the external surface of the mass of the skeleton. A secondary

series of defensive spicula are projected from the surface of the mass
of the skeleton, and these consist of spiculated cruciform spicula as-

cendingly and entirely spinous. They are also exceedingly nume-
rous, their cruciform bases all being nearly in the same plane, and
their spicular radii nearly parallel to each other, the apices reaching

to about the central inflations of the large external defensive spicula.

These secondary external defensive spicula are in reality the internal

defensive spicula of thg sponge. They are perfectly novel in their
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form, and are of a complicated and very interesting structure. They
consist of a short stout cruciform base, with a long spicular ray as-

cendingly and entirely spinous, projected at right angles from the

centre of the basal radii. The spines on the spicular ray are similar

in form and mode of disposition to those of the external defensive

spicula, but very much longer in proportion to the size of the spicu-

lum, frequently exceeding in their length the diameter of the shaft

on which they are based (PI. V. fig. G, and fig. 1 b in situ).

The radii of the cruciform bases are also slightly spiculated towards

their apices. They are thickly distributed on the fasciculi of the

skeleton, and frequently equally so on one side of the interstitial

membranes, probably that which forms the surfaces of the interstitial

spaces, and they are especially abundant near the exterior of the

sponge.

The four basal radii appear firmly cemented to the membrane

—

but not immersed in its substance, as they do not appear to leave

their impression when removed from it, nor do they bring any por-

tion of the membrane away with them.

In some part of the tissues these spicula are very much modified
in form. In ordinary cases we find the basal radii short and stout,

and not more than a fourth or a fifth of the length of the spicular

ray ; while in other cases the basal rays aie very nearly as Ions as

the spicular one, the only difference in their structure being that

the latter is very strongly spinous, while the former have the spines

comparatively very slightly produced.

The interstitial membranes, when not covered with spiculated cru-

ciform spicula, are often abundantly furnished v.'ith long slender

flexuous acerate tension spicula, with a central inflation indicative of
their being an incipient condition of either rectangulated hexradiate
or rectangulated triradiate forms ; and the latter one occasionally is

found among them (PI. V. fig. 7).

The interstitial spicula of this sponge are very numerous, and ex-

ceedingly various in size .nnd form. They are of three very dis-

tinct descriptions:—first, rectangulated hexradiate, large and small
(PI. V. figs. 8, 9) ; second, fimbriated multihamate birotulate (PI. V.
iigs. 2, 3); and third, cvlindro-cruciform (PI. V. figs. 10, 11, 12,

13, 14).

The first of tb.ese forms abound immediately beneath the apparent
line of the dermal membrane in the large basal mass of the sponge

;

the greater portion of them are large, and they are disposed with a
considerable approach to regularity, and amongst them there are

frequently groups of the smaller variety of this form (PI. V. fig. 8).
They are also rather abundant near the basal portion of the spiral

column of the cloacal system of the sponge, ancl they are found more
sparingly dispersed in all parts of the basal mass. Generally speak-
ing the whole of the six radii are fully produced ; but occasionally

pentradiate forms are found.

The second form or fimbriated multihamate birotulate spicula are
generally found dispersed amid the interstitial tissues of the large
basal mass of the sponge. There are usually not more than one or
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two together ; but occasionally they occur in groups of ten or twelve,

without any approach to a definite arrangement (PI. V. fig. 1).

These spicula are comparatively large and stout. They have eight

rays at each end of the shaft, the two groups of radii curving towards

each other to such an extent that each forms the half of a regular

oval figure, the opposite apices being separated to the extent of about

the length of one of the radii. Each ray is in form like a double-

edged obtusely pointed knife bent near the handle in the direction of

a line at right angles to the inner surface of one of its flat sides

;

and each ray is strengthened and connected with the shaft of the

spiculum by a stout curved web of silex, which extends from a little

below the inner surface of the ray to a point on the shaft about op-

posite to its middle. The edges of each ray are also slightly curved

inward (PI. V. fig. 2). The smaller or secondary system of birotu-

late spicula differ somewhat from the larger ones in structure.

They are not fimbriated at the base, as those of the larger ones are,

nor have the radii tlie same distinct cultelliform figure (PI. V. fig. 3).

Their position in the s])onge is also different. The larger ones are

always irregularly dispersed ; while those of the smaller system are

usually congregated in considerable numbers around the large ske-

leton-fasciculi, their direction being coincident with the axial line of

the fasciculus (PL V. fig. 4) ; a few, compai'atively, are dispersed,

but this mode of position a])pears to be rather the exception than

the rule. The shaft is cylindrical, and has short stout tubercles

dispersed over all its parts, and the radii are so long in their pro-

portions that the opposing apices very nearly toiich each other.

The third form of interstitial spiculum, the cylindro-cruciforra

one (PI. V, figs. 10, 11, 12, 13, 14), appears to appertain more espe-

cially to the cloacal system ; they are found abundantly dispersed

near the inner surface of the coriaceous dermis of the spiral column

of the sponge ; but they occur in by far the greatest number between

the basal portion of the spicvda of the spiral column, and in their

immediate neiglibourhood, intermixed with the large hexradiate spi-

cula of the interstitial tissue of the great basal mass of the sponge

;

and at the top of this m.ass the spiral column is surrounded by a

profusion of them.

The radii are short and very stout in their proportions, their length

varying from twice to five or six times their own diameter ; and the

four rays are frequently of differoit lengths. They are profusely

covered with large, stout, more or less conical spines, and especially

so at their distal extremities. In all these characters they vary to

a considerable extent even in the same group. They appear to he

more matured in the basal portions of the sponge than in the coria-

ceous dermis of the spiral column ;• in the latter position they are

frequently represented by short, stout, entirely spined cylindrical

spicula (PI. V. fig. 10) ; Ijut between this rudimentary state and the

completely cruciform spiculum specimens may be found in every in-

termediate stage of development. Occasionally a spiculum may be

found with a filth ray, indicating that the cruciform spiculum is in

truth only a modification of the regular hexradiate type of the inter-
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stitial spiculum (PI. V, fig. 14). The occurrence of this peculiar

form of spiculum in the inner surface of the coriaceous dermis of

the spiral column, and also dispersed amid the tissues of the basal

mass of the sponge, nnmistakeably connects the two as portions of

the same individual.

The quadrihamate spicula are a variet}' of form that I have not

seen before. The hami are comparatively very long and slender.

They are exceedingly minute, requiring a linear power of at least 700
to define them well. They are irregularly and rather sparingly dis-

persed on the interstitial membranes (PI. V. fig. 1.5).

From tlic few patches of sarcode remaining attached to parts of the

skeleto.i, it is probable that it has been both dense and abundant.

The fragments preserved are of a deep amber-colour.

It is probable that there are more species of the genus than the

one described above, as among the material brought up from 2200
fathoms by the soundings in the Indian Ocean, from the ' Herald,' I

have seen three distinct varieties of form of multihamate birotulate

spicula of a very similar size and character to those found in //. 7ni-

rabile, but with such structural variations as to indicate their origin

in different species.

The internal structures of this sponge are strongly indicative of

carnivorous habits. The loosely constructed reticulated skeleton

would readily admit of the entrance of small annelids ; and when once

Avithin the precincts of the sponge their escape would be almost im-

possible. The powerful cultelliform radii of the fimbriated birotu-

tulate spicula entering their bodies Avonld securely hold them as prey ;

and every writhing effort they made would contribute to their de-

struction by a succession of impalements on the spiculated rays of

the numerous spiculated cruciform spicula around them, bleeding

them to death from numerous punctured and lacerated wounds for

the nutrimentation of the sponge ; and it will readily be seen that

every one of these elaborately constructed organs that I have de-

scribed are admirably adapted to the purposes that 1 have assigned

to them.

I cannot agree with Dr. Gray in considering Ihjalonema as allied

to either the Gorgoniadin or the Zoanthidce. ^e know of no com-
pound polypidom, among the Coralliidce or Zoanthidce^ or any other

division of Zoophyta, in which there is any approach to the secre-

tion of a siliceous skeleton. In all of them, however varied the

form may be, that part of tlie animal is either purely keratose or

kerato-calcareous, while in Hyahmema the whole of the skeleton

is siliceous ; and this fact alone should have served to distinguish

it from Gorgonia. I do not know of any zoophytes which have ten-

tacula upon the polype-cases instead of upon the retractile polype
;

and in Zoanthus their position is undoubtedly upon the latter-named

part of the animal. The form ol' the oscular mamillse on the

spiral cloacal appendage of the animal is very like the polypidom
of some GorgonicB ; but this similarity is not enough to justify

the assumption that it belongs to that tribe of zoophytes, espe-

cially as, in Pachymatisma JoJmstonia and other sponges, we find
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the oscula simulating the forms of the polypidom of many species of

Gorgonia.

The genus Grantia, with its calcareous skeleton, affords perhaps

among tlie Spongiadce the nearest approach to the structure of the

Gorgoniadce ; but there is no possibility of confounding these sponges

with any known species of that group ; while, on the contrary side

of the question, the basal portion of HijaJonema is nearly assimilated

by the peculiarities of the structure of its spicula with the genera

Alci/oncellum, Quoy et Gaimard, and Dactylocahjx, Stutchbury

;

and the singular cloacal appendage projected from the midst of the

sponge has its physiological and, to a certain extent, its anatomical

parallel in our British genus of sponges, Ciocahjpta. That the long

spiral spiculous extension, or cloaca, of Ihjalonemo. is intimately

connected witli, and forms a part of, the skeleton of the sponge can-

not reasonably be doubted after a careful examination of the large

specimen in the British Museum, in wliich it will be seen that the

skeleton of the basal portion of the sponge enters between, and em-
braces the long fibres of, the spiral organ, without the intervention of

any part of the thick sandy cortex. This dermal coat in the British

Museum specimen is in good preservation for several inches in length

above the spongeous mass at its base ; but not a vestige of it remains

within the mass, nor is there any space between it and that portion

of the spiral column passing through it that serves to indicate that

it had ever been present in that position ; on the contrary, the sponge

embraces the base of the column closely and completely. But if any

further evidence of their organic connexion were needed, we have it

abundantly furnished by Capt. Tyler's specimen (represented in

PI. IV. fig. 1), in which it is seen that the dermal membrane of the

small mass of basal sponge is continued from its distal end up the

column, and that it is from this continuous membrane embracing

the spiral column that the protuberant oscula are given off. In the

goecimen represented by fig. 2. PI. IV. the distal end of the basal

sponge and the proximal one of the corium are coincident in their

terminations, and it is distinctly observable that no part of the co-

rium enters the basal mass of sponge.

I liave not seen the specimen of Hyalonema mirahile in the Bris-

tol Museum ; but I am informed by my friend Capt, Charles Tyler,

who has seen it, that it has a basal mass of sponge very like that of

the British Museum one. From portions of the basal mass of the

Bristol IMuseum specimen, presented to Capt. Tyler at the time of

his inspection of it, I have obtained precisely the same forms of spi-

cula that exist in the basal portion of the British Museum specimen.

I have before stated that, among the specimens in the collection of

my friend Caj)t. C. Tyler, there were three of the spiral columns

that had portions of the basal mass closely adhering to them ; and

on microscopically examining these portions of the sponges they were

found to agree in their organization in every respect with the struc-

tures obtained from the two larger and more perfect specimens of

the sponge, and also with that represented by fig. 2. PI. IV. No
reasonable doubt can therefore be entertained that these, specimens
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are all of the same species, and that the basal mass and the spiral

cloacal organ are truly parts of the same individual.

The external mammillated coriaceous dermis of the cloacal system
in the dried condition closely embraces the spiral column of spicula,

but I could not detect any organic connexion between them. It is

probable, from its reticulated structure in some parts, that there

was a considerable intervening space between the spiral column and
the external envelopment while in the living state, and that the pre-

sent condition is due to the contraction of the coriaceous coat while

drying.

DESCRIPTION' OF PLATES lY. & V.

Pl-ATE lY.

Fig. 1. Hyaloncma mirabile in the ciibinet of C'apt. Charles Tyler, having a small
basal mass of sponge covered with the dermal membrane, which is

continued up the spiral column, and from which protuberant oscula
are put forth. Natural size.

Fig. 2, A specimen of the same species of Sponge presented to me by Mr. H.
Lee. The basal mass of sponge is without the dermal membrane, but
having the commencement of the corium corresponding with the distal

end of the spongeous mass. Natural size.

Fig. 3. A section at right angles to the long axis of one of the oscular organs,
just below the corrugated terminal disk, exliibiting a view of the inte-

rior of the upper portion of the dissepimental form of the complicated
valvular structure within the apical termination of the oscular tube.

The central membrane containing the natural orifice is slightly in-

volved, .showing on its outer surface a portion of the sand imbedded.
By direct light, magnified 50 times linear.

Fig. 4. The lower portion of the valvular structure of the same section, showing
the inner diaphragm, or valve, with its motive filaments. The valve
partly open, and its membranous structure having a cruciform spicu-
lum imbedded in its substance at a. By transmitted light in Canada
balsam, magnified 50 times linear.

Fig. 6. The apical termination of one of the oscular tubes cut off immediately
beneath the corrugated ajiex, after maceration in solution of potass,

showing the circular arrangement of the motive fibres of the outer
valve of the osculum in situ, and tlie attachment of their apices to the
outer margin of tlie central oscular membrane, their basal portions
curving downward at the outer margin of the corrugated apex of the
organ to their respective basal attachments. Mounted in water and
viewed by transmitted light, magnified 50 times linear.

Plate Y.

Fig. I. One of the lamellae of the skeleton from the basal mass of sponge of
Hi/alonema mirabile in the British Mu.seum, exhibiting the general
structure of the skeleton and the mode of disposition of the fimbriated
multihamate birotulate spicula, the spiculated cruciform, and the
various forms of interstitial spicula. a. One of the large.st of the at-

tenuato-rectangulated hexradiate interstitial spicula in situ, with a
group of three fimbriated multihamate birotulate spicula, and spicu-
lated cruciform spicula dispersed on the transparent interstitial mem-
branes, b^ Skeleton-fasciculi, with a row of spiculated cruciform
spicula based on one of them. Magnified 50 times linear.

Fig. 2. A fimbriated multihamate birotulate interstitial spiculum of the primarv
system. Magnified 175 times linear.

Fig. 3. An clongo-recurvate dentato-birotulate inter.siitial spiculum of the se-

condary system. Magnified 308 times linear.

Proc. Zool. Soc.~1867, No. III.
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Fig. -4. A group of the same form of spicula as No. 3, in situ arouncl a skeleton-

fasciculus, from the specimen of Hi/uhnema in the Bristol Museum.
Magnified 108 times linear.

Fig. .^). An inflato-fusiformi-acerate external defensive spiculum hemispinous

distally. Magnified 108 times linear.

Fig. 6. A spiculated cruciform internal defensive spiculum. Magnified 175 times

linear.

Fig. 7. Inflato-acerate tension spiculum. Magnified 108 times linear.

Fig. 8. Large atttenuato-rectangulated hexradiate interstitial spiculum. Mag-
nified 90 times linear.

Fig. 9. Small attenuato-rectangulated hexradiate interstitial spiculum. Mag-
nified 90 times linear.

Figs. 10, 11, 12, 13, 14. Various states of development of the cylindro-cruciform

interstitial spicula, common to the basal mass of sponge and the co-

riaceous investment of the spiral column of the cloacal system. Mag-
nified 175 times linear.

Fig. 15. Attenuato-rectangulated triradiate tension spiculum, occasionally found

dispersed among the other tension spicula. Magnified 90 times linear.

Fig. 16. Asperated or jointed condition of portion of the long acerate spicula of

the spiral axis of the cloacal system. Magnified 108 times linear.

Fig. 17. A detiched joint from a specimen similar to that represented by fig. 16,

from which a portion has been fractured longitudinally, exhibiting tlie

uniform soHdity of the incrusting silex. Magnified 108 times linear.

Fig. 18. Quadriharaate retentive spiculum.

5. Note on the Identity of certain Species of Lyccenidte.

By Arthur G. Butler, F.Z.S.

An observation in the second part of Mr. Hewitson's valuable work

on ' Diurnal Lepidoptera,' p. 53, has induced me to compare the

description of Hesperia freja, in Fabricius's ' Entomologia Syste-

matica,' iii. p. 263. n. 19, vFith the numerous specimens of Lyccenidcs

in the collection of the British Museum ; and I am now fully satisfied

that this species, which Mr. Hewitson has placed provisionally at the

end of the genus HypolyccBna, is perfectly identical with the well-

known Myrina jaffra of Godart, figured in Horsfield's ' Catalogue,'

pi. 3. figs. 5, 5 a.

The only apparent defects in the description given by Fabricius

consist in the misapplication of the term apex to the anal area of the

hind wings (a substitution of frequent occurrence in early descrip-

tions), and in the somewhat loose account of the position of the

transverse lines on the front wings,— the internal discal line, which in

some specimens is almost submarginal, being described as central.

The corrected description would be as follows :

—

" Magna in hac familia. Antemice atrce. Palpi albi, apice nigri.

Corpusfuscum. Alee anticce supra fuscce, immaculatcc, subtus

albcE livibo, lineola transversa discali strigaque poslicafulvis.

PosticcB fusccB, area anali albce fascia lata nigra. Cauda duce,

anterior longissima alba, posterior brevior nigra margine alba.

" Subtus albce striga postica valde undata atra. Margo strigis

fulvis nigrisqne. Apejc al(B prominet fascia lata, Uete ccerulea,

qucB utrinqiie terminatur pnncto magna atro."
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There appear to be two distinct forms of this species, the less

common one being, I believe, exclusively confined to Canara ; it differs

from the more vpidely distributed form (the true Hesperia freja of

Fabricius) in having the subanal black band on the upperside of the

hind wings nearly divided in the centre, thus forming two quadrate

spots ; on the underside it differs in the almost entire absence of

yellow colouring in the front wings, and in the addition of a small

intermacular subanal spot in the hind wings. I would suggest that

the latter form should henceforth bear the name of jaffra (if it be

worthy of any name at all), as this will prevent the possible addi-

tion of another synonym to Lycsenidine nomenclature.

I believe that the insect figured by Mr. Hewitson, at pi. 21 . f. 6, is

the female of a very slight local variety * of //. erylus of Godart, as we
have the male of it in the National Collection. H. tmolus of Felder

may also prove to be nothing more than a local form of this insect f.

Trimen's erylus is the philippus of Fabricius (var. certhis, Doubl.).

Amblypodia selimnus of Doubleday's list is represented by two shat-

tered butterflies, one of which is the Ceylon form of the true lonyinus

of Fabricius, and the other the Ceylon form of pseudo-lonyinus of

Doubleday. These two species are placed as one by Mr. Hewitson

;

they differ as follows :

—

loLAUS LONGiNUS, Fabricius.

S . Alls supra caruleis nitidis, anticis urea apicali et costa

fuscis ; posticis apice costaque fuscis, margine interno fusco-
pallido : subtus fusco-albidis ; anticis seriebus liturarum dua-
bus, interna nigrarum, externa fuscarum : posticis fasciis dua-
bus marginalibus fuscis a venis interruptis ; serie discali litu-

rarum nigrarum valde irregulari ; maculis duabus nigris anali-

bus, interna unguium attingente, intus lunulaJiava cinctis, anali

extus cceruleo rorata, puncto intermaculari cinereo. Exp. alar,

unc. If^lf.
$. Alis supra violaceis pallidis ; marginibus costali, apicali et

externa atiticarum, et costali posticarum, fuscis ; posticis linea

marginali a venis interrupta, altera maculari submarginali ter-

tiaque discali liturali nigro-fuscis ; margine interno albido :

alis subtus albidis, velut in mari scriptis, maculis autem jwsti-

carum analibus majoribus. Exp. alar. unc. lyf-lf.
Hab. India.

loLAUS PSEUDO-LONGiNus, Doublcday.

(5 . Alis viridi-caruleis pallidioribus, posticis multo brevioribus

,

margine interno albido: alis subtus albidis, anticis seriebus

liturarum apud costam minime arcuatis, interna posticarum

* Our specimens, both male and female, differ from the typical form in the
greater length of tlie liind wings and the more marked submarginal white line

;

the position of the bands on the underside is slightly altered : the male has the
marginal black band on the upperside much wider at the apex of the front wings

;

and the front wings in the female have a straighter outer margin.

t This was at first Mr. llewitson's opinion {vide Diurn. Lep. ii. p. 49. n. 2],
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Figs. 1 . \((. Mtirina frcja. Fabr.

2, '1(1. r.ocal form../fl'^rt.

;!. lo/d/is 2)sef(do-hv(jfmt(s. Uuubl.

minus irreyulari ; muculis analibus parvis latefavo intus mur-

ginatis ; puncto intei-maculari albicante. Exp. alar. xinc.

$ . Alis pallidioribus violuceis, anticis disco, et posticis apice

albicantibus ; posticis serie discali liturarum medium alarum

approximante, serie siibmarginali maculari tenuiore, casta minus

fuscescente : alis subtus velut in mart. Exp. alar. unc. l^.

Hab. Java ; Moulmein.

Var. Posticis fetnince serie liturarum discali serieque suhmargi-

nali velut in I. lon^iao positis.

Hab. Ceylon.

1 cannot but think that these differences are sufficient to warrant

the separation of these two insects as constant and distinct local

iorms.
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G. Description of a Ncav Genus of Diurnal Lepidoptera he-

longing to tlie Family Erycinida. By A. G. Butler,

F.Z.S.

The species representing the present genus have hitherto been in-

duded in the genus Taxi/a of Westwood ; they are, however, so

strikingly distinct from it, that I think it absolutely necessary to

separate them. The arrangement of the disco-cellular veins is very

unUke that of either Taxila or the allied genus Sospita ; the antennae

and wing-cells also differ in length. I therefore propose for this

form the name of Dicallaneura.

The genus Taxila has hitherto contained three distinct forms, one

of which must, I think, be henceforth placed with Sospita, as it shows

a very great resemblance to the latter in neuration and in other less

important structural details. These forms may be distinguished as

follows :

—

Genus Taxila.

1 . Alee subtrigonatce ; posticce angulo anali producto et a canda

brevi tenui terminato ; cella a?iticanim elongata, apice paulo

concavo, posticarum breviore lata : corpns robustum, capite

magno, antennis elongatis.

1. T. DURGA, Kollar ;

2. T. EGEON, Westwood ; cum aliis.

2. Alee lata;, breves; antica siibtrigonatee, costa conrexa, apice

rotundato ; posticce margine postico convexo, sinuato {rarius

medio minime producto *) ; cella anticarum brevi lata, apice

paulo bisinuaio, jiosticarum brevi, lata, venis disco-eelhdaribus

specierum singulamim plus minusve forma, variantibus : corpus

parviim, capite parvo, antennis brevioribus.—? Sospita, Hevvit.

1. T. DRiiPADi, Horsfield ;

2. T. ORPHNA, AVestwoodf ;

3. T. THiusTA, Hewitson ;

4. T. TENETA, Hewitson; cum aliis.

Dicallaneura J, gen. nov.

3. Alee lata, breves, anticce marginibus convexis ; posticce costn

convexa, margine postico minime sinuato et post medium cauda
obtusa producto ; cella anticarum lata, brevi, apice valde ex-

cavato, posticarum lata, brevi, venis disco-cellidaribus obli-

quis : corpus robustiim, capite magno, antennis elongatis.

* ? . T. drupadi, Horsfield.

f Three species are confounded under this name.

\ SiKuWa, I'ei'poi'.
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1. T. PULCHRA, Gueriij.

2. T. DECORATA, Hewitsoii. (Fig. 1.)

The allied genus Sospita (Abisara, Felder) contains three forms,

all of them very similar in neuration, but differing in the form of

the wings.

Genus Sospita.

Division I.

Alee 2>osticce cauda media cuneata.

1. S. tantalus, Hevpitson
;

(Fig. 3.)

2. S. ECHERIA, StoU
;

3. S. (Abisara) kausambi, Felder {^= frcpcedentiX) ;

\. S. lydda, Hewitson ; cum, aliis.

Fig. 1. Taocila decorafa, Hewits.

2. Bodona onidu, Hewits.

3. Sospita fantab(s, Hewits.

Division 2.

Alee posiicce cauda valde elongata media.

1. S. susA, Hewitson;

2. S. NEOPHRON, Hewitson; cmn aliis.

Division 3.

Alee magnee, venis disco-celhdarihus anticarum minime magis con-

vexis ; alee posticee margine inlegro : corpus robustum, capite

magna, antennis magis elongatis.

1. S. FYLLA, Hewitson.

2. S. SEGECiA, Hewitson.

3. S. wALLACEi, Hewitson.

4. S. STATiRA, Hewitson.
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The genus Bodona is very closely allied to Taxila, the chief di-

stinctions being as follows :

—

Genus Dodona.

Alee posticce angulo anali mayis producto, cauda obsolefa.

1

.

D. ADONiRA, Hewitson.

2. D. DiPQiA, Hewitson.

3. D. ONiDA, Hewitson. (Fig. 2, p. 38.)

7. Characters of Four New Species of Australian Land-shells.

By James C. Cox, C.M.Z.S.

Helix retipora.

H. testa perforata, lenticidari, midique valde et confei'thn costu-

lato-stviata, lineis concentricis minutissimis decussatis, quasi

reticulata, solidula, nitidiuscula, rubrocornea, subtus palli-

diore; spira late depresso-conoidea, obtusa, sutura mediocriter

hnpressa ; anfractibus 4, regulariter accrescentibus, planato-

convexiusculis, ultimo mediocri, non descendente, infra con-

vexo ; apertura obliqua, fere rotundato-lunata ; peristomate

simplici, regulari, margine columellari supra dilatato, rejiexo,

umbilicum semitegente.

Diam. maj. 021, niin. 017, alt. 0*11 unc.

Hab. Flinders Range, South Australia (Masters).

Allied, bul not very closely, to H. sericatula, and not resembling

any South Australian Helix yet described.

Pupa lincolnensis.

P. testa senistrorsa, rimata, elliptico-oblonga, tenuissime oblique

striata, alhida sen rufo-corneu ; spira obtusa; anfractibus ('),_

convexiusculis, ultimo cceteros nequaquam ceqtiante ; apertura.

fere verticali, lunato-circulari ; peristomate incrassato, ex-

panso, alba, marginibus distantibus, columellari recto, sinistra

supra obtuse angulato ; pariete aperturali dente sid)centr(ili,

prominente, obtuso, albo munito.

Long. 0*13, diam. 0"08 unc.

Hab. Port Lincoln, South Australia {Masters).

This belongs to the section or subgenus Pupilla.

BULIMUS MASTERSI.

B. testa imperfurata, ovato-conica, solidiuscula, rugoso-plicata,

ad suturam prcesertirn sulcis spiralibus interruptis sculpta,

flavicante seu rufo-brunnea, fasciis (e lineis coalescentibus for-
matis) longitudinalibus jjluriniis albis quasi murreis ornata

;

spira puna, convexo-conica, obtusa, sutura impressa ; anfrac-

tibus 4, modice convexis, ultimo spirant quuter superante, basi
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rotundato ; apertura modice obliqua, angulato-ovuli, hitus

fascias externas pnllide exhibente ; peristotnate simplici, recto,

tenui, margine columellari supra brevissime calloso, alho.

Long. O'ZJ, diam. 0*45 unc.

Hub. Port Lincoln, South Australia (Masters).

The coalescent porcellanous hands on a darker ground constitute

the most prominent feature of this pretty species, whose nearest ally

is B. trilineatus of Western Australia.

Truncatei^la scalarina.

T. testa imperforata, fasiformi-turrita, Icvvi, nitida, alba ; spira

decoUata, sutura constricta ; anfractibus 4 saltern, convexis,

valde lonyitudinaliter et regulariter custatis, ultimo ires pra-

cedentes cequante ; apertura obliqua, oblongo-ovata ; ^;m*^o-

7nate continuo, lihero, calloso et expanso (supra prcesertim),

et infra facieiu bilabiatam exhibente, margine dextro curvato,

infra rotundato, superiorefere recto ; operculo ?

Long. 0*23, diam. O'll unc.

Hab. Port Lincoln (Masters).

This remarkable shell, reminding one somewhat of a Scalaria,

occurs in a semifossil state in the same district where the recent,

smaller, and smoother T. marginata, Kilster, appears to be plentiful.

8. On the Skull of the Chinese Pug-nosed Spaniel or Lap-

dog. By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

Dr. W. Lockhart has kindly presented to the British Museum the

skull with the atlas vertebra attached, and the penis bone, of a

" Chinese pug-nosed Lap-dog, of a breed greatly admired among the

Chinese." The skull is peculiar for the very large size, broad ven-

tricose and subcubical form ^i the brain-case, for the great shortness

of the face, and the shelving, almost horizontal, position of the nasal

apertures ; the bones of the face are regular, symmetrical ; the fore-

head is rather concave ; the hinder part of the face and the back of

the lower jaw are very broad behind ; the nasal bones are well deve-

loped, and extend up behind between the orbits nearly to the fore-

head ; (he teeth are well developed and in good condition ; the

binder parts of the tooth-line are very far apart, from the great breadth

of the short palate ; the two hinder upper grinders, which are under

the front edges of the zygomatic arch, are placed angularly with

regard to each other.
in. lin.

Length of the skull 3 3

of the brain-case 2 .5

Height of the brain-case 1 9

Width of the brain-case over the ears 2

• of the skull over the zygomatic arches .... 2 10

of the forehead behind the orbits 9
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1.

Skull of Chinese Pug-nosefl Lap-do"
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Skull fully developed ; the ossification is imperfect, having a rather

large irregular aperture or fontanel on the crown of the head between
the parietal bones (fig. 3, p. 4

1
) . The occipital foramen is very large ;

it is much produced upwards behind towards the crown ; the upper
part is narrow, occupying the greater part of the height of the narrow
supraoccipital bone, and on each side is a large half-oval aperture

(fig. 4, p. 4 1). The lateral wings of the atlas vertebra are very large

and broad, and much expanded behind.

The skull of an Italian Greyhound and of a Beagle in the British

Museum have the foramen magnum large, and extending upwards
in the supraoccipital bone towards the crown ; but the extension is

much broader and shorter than in the Chinese Pug Spaniel, where it

is narrower, and extends nearly to the upper edge of the supraocci-

pital bone.

These skulls also have an imperfection in the ossification, or a per-

foration, on the outer sides of the occipital bones and the squamous
bone, but these are not quite so large as they are in the Chinese

skull ; and in one of the skulls the right aperture is smaller than the

other.

Miss Saunders of Reigate has a specimen of this Dog alive. It is

a small long-haired Spaniel, with slender legs, and rather bushy tail

curled up over its back. It differs from the Pug-nosed Spaniel

called King Charles's Spaniel in the hair being much longer and
more bushy, the tail closely curled up, and the legs being smaller

and much more slender. The nose of the Chinese or Japanese Pug
is said by some to be artificially produced by force suddenly or con-

tinuously applied : but that is certainly not the case in the skull that

is in the British Museum ; for the bones of the upper jaw and tlie

nose are quite regular and similar on the two sides, showing no forced

distortion of any kind, such as is to be observed in the skulls of

some Bulldogs ; for I believe that some " fanciers " are not satisfied

with the peculiarity, and do sometimes try to increase the deformity

by force.

Miss Saunders has sent me the following particulars of her dog :

—

" He is called a Japanese Pug Dog : they say he was the origin of

the King Charles's breed ; but I do not know if this be correct.

He is of a very jealous disposition, and timid, being afraid of the

noise of a train, the popping of a coal from the fire, and any other

sudden noise. He pretends to be very brave ift attacking strangers

or the gardeners ; but the moment they turn upon him he is oiF like

a shot, till he is at a safe distance, when he barks loudly.

" When first he arrived from Japan (the spring of 1864) he would
not tread on grass ; but he is now quite accustomed to our lawn, and
will run about like other dogs. He prefers cold weather, and is

always better in health, though, excepting once, he has never been

ill since his arrival in England. He does not like strong hght, his

eyes looking watery and not quite open if he be in sunlight ; but of

an evening his eyes look very large and bright ; and if in a good
temper he will roll himself in the curtains or under our dresses,

growling and barking with pleasure. Damp weather does not agree
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with him ; and if his hair gets wet he is almost sure to take cold,

unless thoroughly dried, which process he cannot bear. His temper

is most uncertain, as he may be lying in your lap and quite peaceful,

and if you touched him very Ukely he would snap ; he bites his best

friends ; in fact he is a small tyrant, so we are more or less afraid to

touch him. He feeds on cabbage-stalks boiled ; but in summer he

hkes cucumbers, both rind and inside ; this is his greatest delicacy.

He will eat beetroot, lettuce-stalks, asparagus-stalks, white of egg,

and fish : he is very fond of meat ; but we do not give him much, as

we find a vegetable diet so much more wholesome for him. He has

a trick of spinning round and round until he is apparently giddy,

when he will roll over on his side and get up again ; he does this

for his dinner or when he is hungry. He follows when we take him

for a walk very well ; but being so small he cannot go fast, and it is

a tedious process to get him along. If we have been away from

home or out for a few hours he shows his joy by running about in a

wild sort of way, snorting and wheezing ; but if we were to pat him
he would bite us.

" He certainly does not appreciate the usual way people pet dogs,

like patting, fondling, &c.

"His length of body is about 15 inches, and height abou

10 inches."

Dr. W. Lockhart has kindly sent me the following :

—

"The Pug-nosed Dog, the skull of which I sent you, probably

originated in Pekin and North China, and was taken thence to Japan,

whence it was brought to Europe ; and thus this breed is called Ja-

panese : I do not know whether you will agree with this idea, I merely

state what I think is the fact of the case. There are two kinds of

Pug in China:—one a small black-and-white, long-legged, pug-nosed,

prominent-eyed dog ; the other long-backed, short-legged, long-

haired, tawny-coloured, with pug-nose and prominent eyes. Some-
times in these dogs the eyes are so prominent that 1 have known a

dog have one of his eyes snapped off by another dog in play. The
preference for vegetable food is a fact; but I think it is a result of

education, as most of them will take animal food ; this is usually kept

from them so that their growth and organization may be kept down.
The sleeve dog is a degenerated long-legged variety of Pug rigidly

kept on low diet, and never allowed to run about on the ground
;

they are kept very much on the top of a kang or stove bed-place, and
not allowed to run about on the ground, as it is supposed that if they

run on the ground they will derive strength from the ground and
be able to grow large. Their food is much restricted, and consists

chiefly of boiled rice. They are very subject to corneitis and ulcera-

tion of the cornea from deficient nutrition. They exhibit very little

personal attachment to the person who feeds them.
" From Mongolia a noble black dog, as large as a full-sized New-

foundland, is brought to Pekin ; he is used as a sheep-dog. From
Shantung is brought a beautiful black, long-haired, long-backed,
long-legged terrier, very much like a black Skye."
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9. On the Lepidopterous Insects of Bengal.

By Frederic Moore.

[Continued from Proc. Zool. Soc. 1865, p. 823.]

(Plates VI. & VII.)

The first part of this " List of the Lepidopterous Insects of Ben-

gal " appeared in the Society's ' Proceedings' for December 1865
;

and in it were enumerated 629 species, pertaining to the first three

tribes of the order.

In the present and concluding portions the remaining tribes, viz.

the Noctues, Pyrales, Geometres, &c., are treated of, and the names
and descriptions of 960 species belonging to these groups are given,

of which number about 250 are characterized for the first time.

For the specimens used in the compilation of this list I am mostly

indebted to Messrs. A. E. Russell and W. S. Atkinson, of the Bengal

Civil Service, both of whom kindly placed collections at my disposal,

other species being contained either in the collections of the British

Museum or in my own. All these have been compared with the

species described by Mr. Walker in the British Museum Catalogues,

the result of which has been the reduction of various generic and

specific names of that author to the rank of synonyms.

The total number of species of the Lepidopterous Insects of Bengal

that are recorded in this memoir in each tribe are as follows :
—

Papiliones 409
Sphinges 50
Bombyces 387
Noctues 288
Pseudo deltoides 27
Deltoides ; 34
Pyrales 73
Geometres 288
Crambices ; 18

Tortrices 7

Tineines 35

Total 1616

Tribe Noctues.

Fam. Cymatophorid.«.

Genus GoNOPHORA, Bruand.

GONOPHORA INDICA, n. Sp.

Pale fawn-colour : fore wing with the base uniform pale fawn-

colour, bordered by an oblique silvery-white line, and traversed by a

white basal streak, which is crossed by a narrow line ; middle of the

costa white, beneath which the wing is pale ferruginous, with deli-

cate undulating transverse striae, and a series of four narrow pale-

bordered darker zigzag discal lines, bordered externally by a sub-



1867.] MR. F. MOORE ON BENGALESE LEPIDOPTERA. 4.T

marginal white band ; a darker curved pale-inner-bordered streak

before the apex ; a marginal row of narrovv pale lunules : hind wing

darker fawn-colour, palest on the disk. Head, thorax, and abdomen
pale ferruginous.

Expanse If to 2 inches.

Bengal. In Coll. A. E. Russell.

Genus Thyatira, Hiibu.

Thyatira batis, Linn. Syst. Nat. i. 2. p. 286.

T. ALBICOSTA, n. Sp.

Greyish brown : fore wing varied pinkish and greenish white

along the costa, beneath which are numerous transverse narrow un-

dulating dark-brown pale-bordered lines ; two indistinct reniform

discal marks ; a curved streak beneath the apex, and a marginal un-

dulating narrow line : hind wing with a discal and two subbasal pale

bands ; cilia greyish white. Head and thorax brown. Abdomen
pale greyish brown.

Expanse 2i inches.

Bengal, in Coll. A. E. Russell.

Genus Osica, Walk.

OSICA UNDULATA, U. Sp.

Brown : fore wing dark ferruginous brown, suffused with grey

broadly from posterior angle ; numerous transverse blackisii pale-

bordered undulating lines, and a marginal lunulated line : hind wing
brownish fawn-colour. Head and front of thorax dull yellow.

Tliorax grey. Abdomen pale brown.

Expanse 2i inches.

Bengal. In Coll. A. E. Russell.

Fam. Bryophilid.e.

Genus Bryophila, Treit.

Bryophila albistigma, n. sp.

Greyish green : fore wing with darker transverse undulating pale-

bordered lines ; two dots within the cell and border of large reniform

mark, submarginal and marginal row of spots silvery white, the latter

row with black central dots : hind wing pale pinkish fawn-colour,
with a narrow brown pale-bordered discal band. Body greyish green.

Expanse 1 inch.

Bengal. In Coll. A. E. Russell.

Fam. Bombycoid.e.

Genus DiPHTERA, Ochs.

Uiphtera atrovirExNS, Walk. Catal. Lepid. Ilet. B. M. xxxii.

Suppl. ii. p. 61-1.

Darjceling.
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D. NiGROViRiDis, Walk. Catal. Lepid. Het. B. M. p. 615.

Darjeeliiig.

D. PRASiNARiA, Walk. il). p. G1.5.

Darjeeling.

D. viGENS, Walk. ib. p. 616.

Darjeeling.

D. PALLIDA, n. sp. (PI. VI. fig. 6.)

Pale sap-green : fore wing with spots along the costa, a short streak

from the base below the costa, descending beneath and proceeding

along the posterior margin and ascending irregularl}' upwards, beyond
whicb are three streak-like spots ; at the extremity of the cell is a
quadrate spot with pointed angles, beyond which is also a streak-like

spot ; a transverse irregular Une black ; the latter bordered inwardly,

and the other markings outwardly with silvery white ; a marginal
row of black white-bordered dots : hind wing pale greenish white.

Head and thorax pale green. Thorax with a spot on each side in

front and others on the top black. Abdomen pale grey, with deli-

cate black dorsal spots.

Expanse I^ inch.

Bengal. In Coll. A. E. Russell.

D. DISCIBRUNNEA, n. Sp. (PI. VI. fig. 14.)

Pale dull green : fore wing with numerous spots along the costa,

spots within and beneath the cell, base of wing, and transverse discal

marks black ; those at the base, at the extremity of the cell, and the

transverse discal series interspersed with brown ; a marginal series of

small blackish lunules : hind wing pale greyish brown, with broad

darker brown marginal and narrow discal bands. Head and thorax

green, fringed with small blackish-browu spots. Abdomen greyish

brown.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

Genus Acronycta, Ochs.

AcRONYCTA PRUiNosA, Gueu. Noct. i. ]>. 53.

Silhet.

A. FLAVALA, n. sp.

Male. Fore wing greyish cupreous brown, with some short black-

ish streaks at the base, a black oblique transverse subbasal, discal,

and submarginal sinuous grey-bordered lines, each terminating on

the costa ; reniform mark small, grey, the space above it being also

grey : hind wing yellow, with a broad submarginal pale brown band,

which extends upwards along the abdominal margin to the base.

Cilia of fore wing brown, of hind wing whitish. Head and thorax

greyish white, speckled with black. Abdomen pale brown ; dorsal
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tufts and tip darker. Underside glossy yellow : fore wing with a

broad brown marginal band and large discal spot : hind wing with

brown submarginal band.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

A. INDICA, n. sp.

Male. Dusky black : fore wing with a basal, double subbasal, a

small circular white-centred orbicular mark, and a large quadrate

reniform mark, three transverse discal lunulated lines, and a marginal

row of spots black, more or less bordered with white : hind wing
pale greyish brown. Palpi, head, and thorax hoary. Abdomen
brown.

Expanse If inch.

Bengal. In Coll. F. Moore.

Genus Gaurena, "Walk.

Gaurena florens, Walk. Cat. Lep. Het. B. M. xxxii. Suppl.

ii. p. 620.

Darjeeling.

G. florescens, Walk. ib. p. 620.

Darjeeling.

Fam. LeucanidvE.

Genus Mythimna, Hiibn.

Mythimna cervina, n. sp. (PI. VI. fig. 18.)

Greyish fawn-colour : fore wing with ill-defined basal marks, a

transverse recurved double line one-fourth from the base and a

straighter similar double line one-fourth from the apex, and a sub-

marginal series of small lunular spots chocolate-brown ; the upper
portion of the interspace between the transverse double lines also

cbocolate-brown, which contains two reversely oblique reniform

marks, the inner one being greyish fawn-colour in the centre, the

other dusky : hind wing and abdomen pale greyish brown. Head
and thorax greyish fawn-colour, with chocolate-brown streaks.

Cilia and tip of abdomen pinkish brown.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

Genus Leucania, Ochs.

Leucania extranea, Guen. Noct. i. p. 77.

Calcutta.

L. exsanguis, Guen. Noct. i. p. 83.

Silhet.
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L. coNFUSA, Walk, Cat. Lep. Het. B. M, ix. Noct. p. 105.

L. EXTERIOR, Walk. ib. p. 106.

L. DESIGNATA, Walk. lb. p. 107.

L. VENALBA, n. Sp.

Pale brownish ochreous : fore wing with the veins white, their

interspaces with parallel narrow pale fawn-coloured lines ; a pale

diffused fawn-coloured streak from the base to the apex, which is

divided at the apex by a pale oblique streak ; a similar streak along

the posterior margin ; two dark dots below the cell, and an indistinct

transverse discal series of dots : hind wing white. Head and thorax

brownish ochreous, with hoary bands. Abdomen paler.

Expanse I5 inch.

Bengal. In Coll. A. E. Russell.

L. PULCHERRIMA, U. Sp. (PI. VI. fig. /.)

Pale greyish fawn-colour : fore wing with the costa pale purplish

fawn-colour ; a greenish-brown fascia from the base of the costa to

middle of the disk and thence ascending to the apex ; a purplish

-

white streak bordering the outer margin of the fascia, from the discal

angle of which it extends, in one direction, in a straight line with an

ascending branch to the exterior margin of the wing, and in the other

direction to the middle of the posterior margin, tlie ascending branch

of the former being bordered above with greenish brown ; a well-

defined silvery-white longitudinal streak within the cell, beyond

which is a white-speckled black reniform mark : hind wing pale

greyish fawn-colour. Head, thorax, and abdomen greyish fawn-

colour.

Expanse, c? 1^, $ l^ inch.

Darjeeling. In Coll. A. E. Russell.

L. DECissTMA, Walk. Cat. Lep. Het. B. M. xxxii. Suppl. ii. p. 624.

Darjeeling.

Tympanistes, n. g., Moore.

Body robust. Abdomen cylindrical, extending beyond the hind

wings. Proboscis moderate. Antennae stout, setaceous, long, ex-

tendhig beyond the middle of the costa. Legs slender ; femora

slightly pilose beneath ; hind tibiae with four moderately long spurs.

Abdomen with a horny-like cavity at the base beneath, and a fan-

like appendage above it on each side. Palpi erect, slender, long,

extending above the head, slightly pilose; third joint long, cylindrical,

two-thirds the length of the second. Fore wing long ; costa mo-
derately arched at the base, thence straight to the apex, which is

slightly acuminated ; exterior margin oblicjue, angle rounded
;
poste-

rior margin convex near the base. Hind wings somewhat quadrate
;

anterior margin straight ; exterior margin produced and rounded in

the middle.
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Tympanistes pallida, n. sp. (PI. A'^I. fig. 1.)

Male and female semitranspareut, glossy : fore wing pale dull

yellow, with three or four transverse indistinct dusky luuulated

lines and a discal dot, and a marginal row of brown dots : hind

wing pale white, with a more or less visible row of marginal dots.

Head and thorax dull greenish. Antennae testaceous. Abdomen
and legs pale testaceous above, white beneath. Underside pale silky

white.

Expanse 1| inch.

Diirjeeliug. In Coll. W. S, Atkinson, Esq. ; F. Moore.
Note.—"This species makes a clicking noise as it flies. It has

a drum-apparatus underneath."

—

TV. S. Atkinson, Darjeeling, Aug.
18G2.

T. TESTACEA, n. sp. (PL VI. fig. 2.)

Male andfemale testaceous, paler beneath : fore wing varied with

suffused patches of green and pinkish testaceous, and with numerous
delicate short transverse strife ; two irregular transverse indistinct

dusky streaks, between which is a black discal spot ; a submargiual

zigzag dusky line, and a marginal row of black dots : hind wing and
abdomen pinkish testaceous ; cilia pinkish white. Head green.

Thorax greenish testaceous.

Expanse I^ inch.

Darjeeling. In Coll. W. S. x\tkinson ; F.Moore.

Genus Auchmis, Hiibn.

AUCHMIS SIKKIMENSIS, n, Sp. (PI. VI. fig. 15.)

Brownish fawn-colour : fore wing purplish along the costa, silvery

grey beneath the costa ; a black line from middle of the base inter-

ruptedly ascending to, and bordering the lower half of, a reniform

stigma, and thence ascending in broken dashes to beneath the apex,

the space beneath which from the base is dark greenish brown ; ob-

liquely on the exterior margin are three or four ascendingly decreasing

dark-bordered silvery-grey lanceolate marks ; a blackish streak along

middle of posterior margin ; a transverse series of indistinct black

discal spots : hind wing pale, with broad brown marginal border.

Thorax purplish fawn-colour, with brown-bordered black stripes.

Abdomen greyish brown.

Expanse 1|^ inch.

Darjeeling. In Coll. A, E. Russell.

Remark.—Closely allied to A. perspicillaris of Europe.

Genus Hermonassa, Walk.

Hermonassa consignata. Walk. Cat. Lep. Het. B. M. xxxii.

Suppl. ii. p. G32.

Darjeeling {W. S. Atkinson).

pROf. ZooL. Soc— 1867, No. IV.
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Fam. Glottulid^.

Genus Polytela, Guen.

PoLYTELA GLORios^, Fabr. (Guen. Noct. i. p.. 113).

Larva feeds on grass (July 19tb) ; the same evening it went into

the earth ; ten days after the moth appeared.

—

Lady Rose Gilberfs

Notes.

Genus Glottula, Guen.

Glottula DOMINICA, Cram. Pap. Exot. iv. pi. 399. f. H.

Larva feeds on Crinumpancratium, Zephyrantlms, &c.

—

E.Blyth.

Genus Chasmina, "Walk.

Chasmina cygnus, Walk. Cat. Lep. Het. B. M. ix. Noct. p. 147.

Fam. GORTYNID^E.

Genus Gortyna, Ochs.

GORTYNA CUPREA, n. Sp. (PI. VI. fig. 8.)

Male dark ferruginous : fore wing with orbicular and reniform

marks large, distinct, yellowish ; exterior to each is a transverse

b' ickish ashy-bordered line, which colour extends along the costa

;

some yellowish marks near the base ; a submarginal lunulated yel-

lowish line : hind wing blackish cupreous, paler along anterior mar-
gin ; cilia pale cupreous. Head and thorax ferruginous. Abdomen
ashy above, tuft and beneath ferruginous.

Expanse 1|^ inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

Genus Hydr,ecia, Guen.

HYDRiECIA NAXIAOIDES, U. Sp.

Dark greenish brown : fore wing with two outwardly oblique

darker brown chalybeous-outer-bordered transverse lines, the inner

line straight and one-third from the base, the outer line waved and
one- third from the apex ; a submarginal row of irregularly disposed

brown spots bordered outwardly by a chalybeous line : hind wing
and abdomen plain brown. Head and thorax dark greenish brown.
Cilia pale pinkish brown.

Expanse l\ incli.

Bengal. In Coll. A. E. Russell.

Fam. Xylophasid.e.

Genus Xylophasia, Steph.

Xylophasia flavistigma, n. sp.

Male ferruginous : fore wing suffused with blackish brown along

the costa, across the basal half of the wing and in irregular longi-
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tudiual streaks on tlie exterior margin, the latter with pale borders
;

a pale space below the apical half of the costa containing two round

yellowish spots, one at the extremity of the cell, the other beyond
;

small spots along the costa, two mai'ks within the cell, short streaks

and transverse lines below the cell black : hind wing pale greyish

brown, with broad darker brown marginal band. Head and thorax

blackish brown, the latter ferruginous in the middle. Abdomen
brown.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell.

X. LEUCOSTIGMA, U. Sp.

Female ferruginous : fore wing varied with pale ferl'uginous and

dark ferruginous brown ; a dark basal curved double line enclosing a

pale space, a transverse sinuous double line beyond, irregular trans-

verse discal lunulated lines, and submarginal row of lanceolate marks;

orbicular mark pale ; a large irregular-shaped pale-bordered white

reuiform mark : hind wing and abdomen reddish fawn-colour. Head
and thorax varied pale ferruginous and dark ferruginous brown.

Cilia ferruginous.

Expanse 2 inches.

Bengal. In Coll. xl. E. Russell.

Genus Dipterygia, Steph.

DiPTERVGIA INDICA, U. Sp.

Female dark reddish brown : fore wing mottled with blackish

brown, a greyish elongated patch disposed exteriorly along posterior

margin, bordered above by an irregular blackish line : hind wing and
abdomen brown. Head and thorax dark reddish brown.

Expanse 1^ inch.

Darjeeling. In Coll. F. Moore.

Genus Spodoptera, Guen.

Spodoptera ciLiuM, Gucu. Noct. i. p. 156.

Larva feeds on the Doobh Grass {Cynadon dactylon).—A. Grote,

Esq.

Genus Prodenia, Guen.

Prodenia ciligera, Guen. Noct. i. p. 163.

P. glaucistriga. Walk. Cat. Lep. Het. B. ?»I. ix. Noct. 197, $ .

IP. retina, Boisd.

Larva very destructive to cabbages.

—

A. Grote, Esq.

P. infecta. Walk. ib. p. 196.

P. i7isiffnata, Vfalk. ib. p. 197.

P. LECTULA, Walk. ib. xv. Noct. p. 1679.
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Genus Calogramma, Guen.

Calogramma FESTivA, Doiiov. Epit. Ins. New HolL

C. jncta, Guen. Noct. i. p. 166 (Voy. Coquille, ii. pi. 19. f. 7).

Larva feeds on Crinum and Liliaceous plants.^/4. Grote, Esq.

Fani. Episemid-e.

Genus Hkliophobus, Bolsd.

Heliophobxjs dissectus. Walk. Cat. Lep. Het. B. jNL xxxii.

Siippl. ii. p. 65G.

Fam. Apamid.e.

Genus Mamestra, Ochs.

Mamestra infausta, Walk. Cat. Leu. Het. B. M. ix. Noct.

p. 237.

Silhet.

M. CHALYBEATA, Walk. ib. xxxii. Suppl. ii. p. 665.

Darjeeling (JV. S. Atkinson).

M. iviETALLiCA, Walk. ib. p. 666.

Darjeeling (W. S. Atkinson).

M. NIGROCUPREA, n. Sp.

Male glossy blackish cupreous : fore wing with indistinct black

transverse subbasal, discal, and submarginal lunulated lines ; orbi-

cular and reniform marks black, the latter partly pale-centred : hind

wing pale cupreous brown, darkest exteriorly. Abdomen brown.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

M. SUFFUSA, n. sp.

Male and female dark glossy fawn-coloured brown, suffused with

chalybeous : fore wing with two transverse subbasal blackish sinuous

lines ; orbicular marks within the cell and three discal lunulated

lines, a submarginal pale outer-bordered dark wavy line, and a mar-

ginal row of blackish points bordered within with chalybeous speckles.

Heniform mark white in the male, pale brown in the female. Head
and thorax dark brown. Hind wing and abdomen pale fawn-coloured

brown ; anal tuft pale ferruginous brown. Cilia greyish brown.

Expanse, J lf> $ 2 inches.

Bengal. In Coll. A. E. Russell ; F, Moore.

M. albomaculata, n. sp.

Male and female dark fawn-coloured brown : fore wing with
several indistinct blackish transverse lunulated lines more or less

bordered with whitish speckles ; a series of small spots along the

costa, large irregular-shaped reniform mark, a marginal row of dots.
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and distinct spots on cilia white : hind wing and abdomen pale brown.

Head and thorax dark brown ; a large white spot at the base of the

thorax. Cilia brown, edged with white.

Expanse, d lto-» 2 ^tV "^di-

Darjeeling. In Coll. A. E. Russell; W. S. Atkinson.

M. ALBIRENA, n. Sp.

Male dark greyish brown : fore wing with small spots on the

costa, a few disposed near the base ; a discal row of dots, a submar-
ginal and marginal wavy line, pale greyish brown ; reniform mark
composed of a short white upright streak and a separate lower spot,

which is constricted on its inner side : hhid wing brown, with a paler

marginal wavy line. Exterior margins of the wings scalloped ; the

apex of fore wing slightly falcated. Head, thorax, and abdomen
greyish brown.

Expanse 1|- inch.

Calcutta ; Darjeeling. In Coll. A. E. Russell ; \\\ S. xitkinsou,

M. siKKiMA, n. sp.

3Iale and female dark fuliginous brown : fore wing with a short

subbasal longitudinal streak, beyond which is a transverse sinuous

double line, the discal lunulated lines, and a submarginal row of

short longitudinal streaks black, more or less with greenish-grey

borders ; orbicular and reniform marks large and greenish grey ;

hind wing pale fuliginous brown, darkest exteriorly. Head and
thorax blackish ; thorax with a slight ferruginous collar fringed with
white. Abdomen brown.

Expanse Ij inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

Genus Perigea, Guen.

Perigea tricycla, Guen. Noct. i. p. 226.

Silhet.

P. APAMEo'iDES, Guen. Noct. i. p. 229.

c?. P. canorufa, Walk. Catal. Lep. Het. B. M. xxxii. Suppl. ii.

p. 683.

5 . P. illecta, Walk. ib. p. 684.

Larva feeds on Cereoj)sis.—A. Grote, Esq., Calcutta.

Genus Amyna, Guen.

Amyna selenampha, Guen. Noct. i. p. 406 ; Walk. Cat. Lep.
Het. B.M. XV. p. 1696.

A. sjjoliata, Walk. ib. xiii. p. 1050.

Silhet.

Fam. N0CTUID.E.

Genus Agrotis, Ochs.

Agrotis suffusa, Gmel. (Guen. Noct. i. p. 268).
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Genus Epilecta, Hiibn.

Epilecta pulcherrima, n. sp. (PL VI. fig. 3.)

Male and female blackish cupreous brown : fore wing with two
basal, one discal, and two marginal black-bordered yellowish-green

transverse lunulated lines, the discal row with the lower lunules ex-

teriorly pointed with white ; reniform spot yellow ; four small

whitish spots on costa before the apex : hind wing cupreous brown,

with a broad irregular golden-yellow discal baud. Ciha of hind wing
broad, brown in the middle of the margin, the rest yellow. Head,
thorax, and anal tuft blackish brown. Abdomen brown, the seg-

ments with narrow pale yellowish band.

Expanse \\ inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

Genus Triph^na, Ochs.

Triph^na semiherbida, Walk. Cat. Lep. Het. B. M. xi. Noct.

p. 743.

Genus Graphiphora, Ochs.

Graphiphora C-nigrum, Linn. (Guen. Noct. i. p. 328).

G. CERASTIOIDES, n. Sp.

Male and female dark purple fawn-colour : fore wing with two
darker transverse subbasal indistinct double lines, orbictdar mark,

and a transverse discal double line, the latter Avith an outward row
of indistinct dots and a submarginal pale line ; reniform mark di-

stinct and reddish-centred : hind wing and abdomen pale fawa-

colour ; tip of abdomen and cilia pale reddish. Head and thorax

dark purple fawn-colour.

Expanse \\ inch.

Darjeeling. In Coll. W. S. Atkinson ; Brit. Mus.

G. FASCIATA, n. sp.

Male and female pale testaceous : fore wing with a dark fascia

across the middle and along the exterior margin ; an ill-defined

blackish basal, subbasal, and discal transverse narrow lunulated lines,

the last having an outer row of blackish dots, beyond which is a wavy
pale-bordered line and a row of marginal dots ; a blackish spot within

the cell ; reniform mark distinct, brighter testaceous above, blackish

below, partly bordered with white : hind wing pale fawn-colour.

Head, thorax, and abdomen pale testaceous.

Expanse 1|^ inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

G. BASISTRIGA, n. Sp.

Male greyish testaceous : fore wing with a diffused dark longitu-

dinal streak from the base, which sjn-eads along the posterior mar-

gin ; two subbasal dusky double lines, the second of which proceeds

to near the posterior angle ; orbicular angl renifcfrm marks, discal and



1867.] MR. F. MOORK ON BENGALESE LEPIDOPTERA. .55

submarginal double lines, and costal spots dusky, between the latter

is a double row of blackish dots ; a single blackish dot near base of

the cell : hind wing pale yellowish testaceous, with an indistinct

discal streak. Head grey, thorax dark, and abdomen pale testaceous.

Cilia pinkish testaceous.

Expanse l^ inch.

Darjeeling. In CoU.W. S. Atkinson; Brit. Mus.

G. RUBICILIA, U. Sp.

Male and female yellowish testaceous : fore wing with a slight

dark fascia diffused across the middle, and a streak obliquely before

the apex ; reniform mark, a marginal row of narrow longitudinal

dusky streaks transversely divided in the middle and bordered inwardly

by a narrow pale line : hind wing pale pinkish fawn-colour. Head
and front of thorax greenish yellow ; hind part of thorax testaceous.

Abdomen pale testaceous, tuft reddish. Cilia pale reddish.

Expanse ]j inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

Genus Ochroplexjra, Hiibn.

OCHROPLEURA FLAMMATRA, Gmcl. (GuCn. Noct. i. p. 327).

Agrotis hasielavis. Walk. Cat. Lep, Het. B. M. x. Noct. p. 34G.

O. RENALIS, n. sp.

Male brownish fawn-colour : fore wing with a transverse basal and
subbasal double lines, between which is a diffused streak, a slight

spot beneath the cell, the space before the orbicular and reniform
marks blackish, both being gi'eyish-centred and with their borders

black ; two transverse series of ill-defined dusky dots : hind wing
and abdomen pale brovvn ; anal tuft pale ferruginous. Head and
thorax brown ; thorax with a slight blackish collar.

Expanse I
J
inch.

Bengal. In Coll. A. E. Russell.

O. SPILOTA, n. sp.

Female dull testaceous : fore wing with the costa broadly testa-

ceous yellow ; the veins lined with yellowish ; a longitudinal spot

within the cell, a transverse lunule at the extremity, and a longitu-

dinal spot beneath the cell, and two or three smaller basal spots jet-

black, each W'ith a pale yellow narrow border ; exterior margin with
a series of black dots : hind wing pale yellowish testaceous. Head,
thorax, and abdomen testaceous.

Expanse Ij-j inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

O. TRIANGULARIS, U. Sp.

Female dark chocolate-brown : fore wing with a broad basal costal

streak, including the orbicular mark and the inner border of the re-

niform mark, yellowish ferruginous, which is bordered below by a
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jet-black line extending at the base into a large triangular streak
;

two transverse pale discal wavy lines ; a short black descending spot

from the costa before the apex terminated by a pale submarginal

line : hind ^ing and abdomen pale chocolate-brown. Head and
thorax chocolate-brown ; front of thorax yellowish ferruginous, bor-

dered by a broad jet-black collar.

Allied to O. musiva.

Expanse 1|- inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

O. COSTALIS, n. sp.

Pale pinkish testaceous : fore wing with a broad testaceous-white

costal streak bordered below by a })arallel black streak interrupted

by well-defined small pale-centred orbicular and reniform marks
;

exterior margin with a row of black dots : hind wing white. Head
and front of thorax pale pinkish testaceous, divided by a black line,

two small black spots between the base of the antennae ; hind part

of thorax dark pinkish testaceous. Abdomen pale testaceous.

Expanse l.| inch,

Darjeeling. lu Coll. W. S. Atkinson ; Brit. Mus.

Earn. OuTHOsiD.E.

Genus Orthosia, Ochs.

Orthosia curviplena, "Walk. Catal. Lep. Het. B. M. sxxiii.

Suppl. iii. p. 715.

Darjeeling (W. S. Atkinson).

O. EXTERNA, Walk. ib. p. 715,

Darjeeling (JF. S. AtJiinson).

Genus Dabarita, Walk.

Dabarita subtilis, Walk. ib. x. Noct. p. 479.

Larva feeds on the Jamoon tree {Eugenia jambolana),—A, Groie,

Esq.

Earn. IIadenid.e.

Genus Agrioi'is, Boisd.

Agriopis lepida, n. sp.

Male greyish white : fore wing with a subbaeal and subapical fer-

ruginous-brown patch, both irregularly bordered by a black line, the

latter having inner blackish parallel lines crossing the disk ; a black

dot between the patches ; exterior margin ferruginous brown, with

a blackish dotted wavy marginal line, the dots being white exteriorly

:

hind wing white, with a pale brown exterior border. Cilia of botli

wings alternate ])ale brown and white.

Expanse 1-| inch.

Bengal. In Coll. A. E. Russell.
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A. DiscALis, n. sp. (PL VII. fig. 2.)

Male and female greyish Avliitc : fore wing with basal, medial, and

tliscal transverse pale brown lunulated lines, the medial and discal

lines suffused with darker brown at their costal end, and joined by a

black longitudinal irregular discal streak, forming a curved subapical

streak ; some blackish marks on the costa near the base, the furthest

forming an interrupted transverse line : h.ind wing paler white, with

broad pale brown exterior band ; cilia alternate pale brown and white.

Abdomen pale brown at the apex.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

Genus Phlogophora, Ochs.

Phlogophora ixdica, n. sp.

Female pinkish fawn-colour: fore wing with a dark brown medial

oblique band, above which the discal marks join at their base, with

a blackish upper space between them ; two subbasal minute spots,

between which are two short transverse lines ; a diffused streak

ascending from near the base of posterior margin, two transverse

discal lunulated lines brown, the outer line being medially bordered

by dark brown, beyond which the margin is ashy : hind wing paler,

with diffused dark marginal lines. Head, thorax, and abdomen
pinkish fawn-colour.

Expanse 1 ^ inch

.

Bengal. In Coll. A. E. Russell.

Genus Euplexia, Steph.

EUPLEXIA albovittata, u. sp. (PI. VI. fig. 16.)

Male and female dark fuliginous black; exterior margin scalloped:

fore wing with an irregular-margined partly transverse subbasal

band, and a broad transverse discal band silky white, both with an
anterior brownish mark, and the outer band speckled with brown

;

outer margin of orbicular and inner margin of reniform mark bor-

dered with white ; a row of brownish marginal lunules, the extreme
scalloped margin being black : hind wing fuliginous ; a streak and
the cilia at anal angle and two small quadrate spots above white

;

cilia alternate brown and white. Head and thorax dark fuliginous

black, speckled with white. Base of abdomen white, lower part
fuliginous.

Expanse 1^ inch.

DarjeeUng. In Coll. A. E. Russell ; W. S. Atkinson.

E. discisignata, n. sp. (PI. VI. fig. 0.)

Male and female. Fore wing pale yellowish green, the base and
lower part of the disk varied with ferruginous brown and blackish
speckles ; an ashy-brown patch crossing the middle from the costa to

below the cell, on the inside of which is an elongated oblique black
pale-bordered spot, and on the outside is a similar but more irregular-
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shaped spot, both being jet-black, the latter bordering the two inner

sides of a white brown-speckled reniform mark ; the disk transversely

varied with brown streaks, the exterior margin being broadly ashy

brown : hind wing pale brown, with a narrow marginal ferruginous

line ; two or three short white streaks ascending from near anal

angle. Head and thorax ashy brown. Abdomen pale brown ; tuft

darker. Cilia dark brown.

Expanse, c? 1 g, $ If inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

E. STRIATOVIRENS, H. Sp.

Male and female ferruginous brown : fore wing with a transverse

basal sinuous line, two transverse discal lines, the posterior margin
between the latter, and a submarginal streak from before the apex
pale green, the space before the orbicular and reniform marks and
beneath the last dusky brown ; reniform mark chequered with white

and green lines ; exterior margin dusky brown : hind wing pale

brown ; two short white marginal streaks from anal angle. Head
and thorax ashy brown. Abdomen pale brown.

Expanse, S l^-, $ If inch.

Darjeeling. In Coll. W. S. Atkinson ; Brit. Mus.

Genus Eurois, Hiibn.

EuROTs AtJRiPLENA, Walk. Cat. Lep. Het. B. M. xi. Noct. p. 557.

E. CRAssiPENNis, Walk. ib. p. 558.

Silhet.

Genus Hadena, Treit.

Hadena megastigma, Walk. ib. xxxiii. Suppl. iii. p. 738.

Darjeeling.

H. ALBINOTA, n. sp.

Male greenish brown : fore wing with some marks at the base,

along the costa, two transverse indistinct medial lunulated lines, and
a zigzag submarginal line ; a patch composed of the orbicular and
reniform marks and a lower space, costal and exterior margins, pale

green ; a short pearly-white spot beneath the orbicular mark ; a small

ferruginous patch near the posterior angle : hind wing cupreous

brown. Head and thorax greenish brown. Abdomen brown, with
pale ferruginous tuft.

Expanse If inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

H. ATROVIRENS, n. Sp.

Male and female. Fore wing dark green, with a blackish patch at

the base of posterior margin, and another across the disk ; some
basal and discal marks, two medial transverse lines of lunules, sub-

marginal diffused streaks, and zigzag marginal line black ; the sub-
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marginal streaks bordered within by ferruginous ; orbicular and rc-

niform marks large and green-centred : hind wing fuliginous brown,

with a marginal and discal pale line. Head and thorax dark green,

varied with brown. Abdomen brown ; tuft in the male pale ferru-

ginous.

Expanse, d 1|, 2 H-
Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

H. AUROVIRIDIS, U. Sp. (PI. VI. fig. 11.)

Male golden green : fore wing with a row of white spots with black

borders along the costa ; basal zigzag transverse line, two lines be-

neath the cell, orbicular mark, two zigzag discal lines, and a mar-
ginal wavy line white, the interspace of the basal line, lower discal,

orbicular and reniform marks, and the outer submarginal line dark

brown : hind wing pale cupreous brown, with whitish marginal line.

Head and thorax brownish green. Abdomen brown.
Expanse ly^ inch.

Bengal. In Coll. A. E. Russell; F. Moore.

H. TENEBROSA, n. Sp.

31ale blackish brown : fore wing marked with numerous irregular

longitudinal narrow black streaks ; a small orbicular mark and an
elongated apical patch dull ferruginous brown : hind wing blackish

cupreous brown ; cilia greyish brown. Head and thorax ferruginous

brown, with numerous blackish-brown scales. Abdomen blackish

brown ; tuft ferruginous.

Expanse li inch.

Bengal. In Coll. A. E. Russell.

H. ALBiBiscA, n. sp. (PI. VI. fig. 17.)

Male. Fore wing pale ferruginous, suffused with greenish poste-

teriorly ; a white zigzag transverse basal and lunulated subbasal and
discal lines ; a zigzag marginal v.-.\-l a wavy marginal line white ; the

basal alternately patched, the subbasal exteriorly and the discal in-

teriorly, the submarginal and marginal exteriorly bordered with
black ; middle of the disk suffused with blackish brown ; orbicular

mark black, bordered exteriorly with white ; a large reniform mark
and streak beneath it white : hind wing pale cupreous brown, with
an indistinct spot and discal band ; cilia pale ferruginous. Head
and thorax ferruginous. Abdomen paler.

Expanse 1 g inch.

Bengal. In Coll. F. Moore.

H. LANCEOLA, U. Sp.

Female dull brownish green : fore wing with two subbasal trans-

verse zigzag black double lines joined in the middle by a short streak,

the outer line having a longitudinal pointed black-centred mark,
forming a spear-head ; orbicular and reniform marks black-centred

;

a transverse discal double row and a submarginal line of dusky lu-
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nules : hind wing pale brown. Head and thorax dull greenish

brown. Abdomen brown.
Expanse I g inch.

Bengal. In Coll. F. INIoore.

Genus Checupa, n, g., Moore.

Palpi stout, short, erect, covered with short adpressed hairs ; third

joint minute, conical. Antennae minutely serrated. Proboscis short.

Legs robust, densely clothed Avith short hairs ; hind tibia with four

elongated appendages. Body very robust ; thorax thick, broad,
densely pilose beneath. Abdomen elongated, flat, extending one-
third beyond the hind wing, tufted ; fourth, fifth, and sixth seg-

ments produced laterally, the fifth being prolonged into a hollow
upright horn-like projection. Fore wing long ; costa nearly straight

;

exterior and posterior margins rounded ; no trace of angle. Hind
wings trigonate ; apex produced, rounded ; abdominal angle lobed.

Checupa fortissima, n. sp. (PI. VI. fig. 5.)

3Iale and female greenish black, brown beneath : fore wing with
the base, large orbicular and reuiform marks, a streak beneath, pos-

terior and exterior margins golden green, slightly marked with short

blackish transverse streaks ; a submarginal and marginal row of lon-

gitudinal black streaks divided by a line of white lunules : hind wing
cupreous brown. Head and thorax golden green. Abdomen brown,
tipped with greenish. Legs green ; tarsi brown.

Expanse 2-j^ inches,

Darjeeling. In Coll. \V. S. Atkmson ; F. Moore.

Genus Sarbanissa, Walk.

Sarbanissa insocia, Walk. Cat. Lep. Het. B. M. xxxiii. Suppl.

iii. p. 746.

Darjeeling {W. S. Atkinson's Coll.).

Fam. Xylinid.e.

Genus Cucullia, Ochs.

CUCULEIA TENUIS, U. Sp.

Male blackish cupreous brown : fore wing elongated, very narrow,

wrinkled apically ; a small black spot near the base : hind wing pale

cupreous brown. Palpi black. Head and thorax blackish cupreous,

and abdomen pale cupreous brown.

Expanse \\ inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

Fam. Heliothid-E.

Genus IIeliothis, Gueu.

Heliothis armigera, Hiibn. (Guen. Noct. ii. p. 181).

H. PELTiGERA, Tieit. (Guen. Noct. ii. p. 180).
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Fam. AcoNTiD.E,

Genus Xanthodes, Guen.

Xanthodes TRANSVERSA, Gueii. Noct. ii. p. 211.

X. INTERSEPTA, GuGU. ib. p. 212.

X. iMPELLENS, Walk. Cat. Lep. Het. B. M. xv. Noct. p. 1752.

X. iNNOCENSj Walk. ib. p. 1752.

X. IMPARATA.

Xanthia wipavata^^viWi. ib. x. Noct. p. 4G7.

Genus Canna, Walk.

Canna pulchripicta, Walk. ib. xxxiii. Suppl. ill. p. 790, pi. G.

f. 10.

Darjeeling.

Genus Acontia, Ochs.

Acontia olivea, Guen. Noct. ii. p. 217.

Bengal.

Larva feeds on the Brinjal {Solanum melongena).—A. Grote,

Esq.

A. tropica, Guen. ib. p. 217.

A. signifera, Walk. Cat. Lep. Het. B. M. xii. p. 793.

Calcutta {W. S. Atkinson).

Fam. Erastrid.^.

Genus Erastria, Ochs.

Erastria ? venulia, Cram. Pap. Exot. ii. pi. 1G5. f. D.

Fam. Anthophilid.e.

Genus Anthophila, Ochs.

Anthophila h^morrhoida.

Micra hemirhoda, Walk. Cat. Lep. Het. B. M. xxxiii, Suppl. iii.

p. 799.

Anthoj^hila roseifascia,y\^&\k. ib. p. 803.

Fam. Eriopid^.

Genus Callopistria, Hiibn.

Callopistria exotica.

Eriojnis exotica, Guen. Noct. ii. p. 29-1.

Darjeeling ( ^. S. Atkinson).
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Fam. EuRHiPiD^.

Genus Anuga, Guen.

Syn. Piada, Walk.

Anuga constricta, Guen, Noct. ii. p. 308.

A. LUNULATA, n. Sp.

Female greyish brown : fore wing with the costal half pale, the

hinder half dark greyish brown, marked with numerous transvei'se

darker brown lunules : hind wing dark greyish brown, whitish at the

base ; a ferruginous dark-bordered streak and contiguous spots from
the anal angle. Body greyish brown.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

Genus Eutelia.
EuTELIA, sp ?

Genus Varnia, Walk.

Varnia ignita, Walk. Cat. Lep. Ilet. B. M. xxxiii. Suppl. iu.

p. 825.

Silhet.

V. iN^QUALis, Walk. ib. p. 828.

Silhet.

Fam. Plusid^.

Genus Abrostola, Ochs.

ABROSTOiiA suBAPicAns, Walk. ib. xii. Noct. p. 883.

Ingura rettirrens. Walk. ib. xv. p. 1779.

Calcutta.

Genus Plusia, Ochs.

Plusia aurifera, Hiibn. (Guen. Noct. ii. p. 335).

Larva found on common cabbage.

P. verticillata. Walk. Cat. Lep. Het. B. M. xii. Noct. p. 923.

Calcutta.

Larva found on geranium.

—

A. Grote, Esq.

P. AGRAMMA, Gueu. Noct. ii. p. 327.

P. inchoata, Walk. Cat. Lep. Het. B. M. Suppl. iii. p. 841.

Larva feeds on the Kuddoo (Laffenoica vulgaris), apparently on

the leaf-tendrils.

—

A. Grote, Esq.

P. siGNATA, Fabr. (Guen. Noct. iii. p. 345).

P. FURCiFERA, Walk. Cat. Lep. Het. B. M. xii. p. 927.

P. ORN.\TissiMA, Walk. ib. xv. p. 178G.
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P. GEMMiFERA, Walk. Cat. Lep. Het. B. M. xii. p. 934.

P. SEMIVITTA, n. sp. (PI. VI. fig. 13.)

Male and female greyish brown, paler beneath : fore wing slightly

suffused with cupreous from middle of the costa and below the apex ;

an elongated slightly oblique longitudinal discal sihery mark, beneath

which is an oblique square dark brown band bordered on each side

by a pale line, the outer line extending upward to the costa before

the apex : hind wing and abdomen pale cupreous brown. Head and
thorax greyish brown, the latter with narrow brighter brown collar.

Expanse Ig inch,

DarjeeUng. In Coll. W. S. Atkinson ; F. Moore.

Fam. Calpid.e.

Genus Plusiodonta, Guen.

Syn. Deva, Walk.

Plusiodonta chalsytoides, Guen. Noct. ii. p. 360.

Deva condHcens,^Ya\k. Cat. Lep. Het. B. M. xii. Noct. p. 963.

Calcutta.

Larva bred on Clypea and Cissanipelos.—A. Grote, Esq.

Genus Or.esia, Guen.

OrjESia provocanSj Walk. ib. p. 943.

Silhet.

O. rectistria, Guen. Noct. ii. p. 363.

O. EMARGiNATA, Fabr. (Guen. ib. p. 363).

Genus Calpe, Treit.

Calpe minuticornis, Guen. ib, p. 3/4.

Fam. HybltEid^.

Genus Hybl^ea, Fabr.

Hybl.ea puera, Cram. Pap. Exot, ii, pi, 103. f, D, E,

Larva reared on Bignonia and on Callicarpa.—A. Grote, Esq.

H, constellata, Guen. Noct, ii, p. 391.

H. firmamentum, Guen. ib. p. 392.

Genus Phycodes, Guen.

Syn. Tegna, Walk.

Phycodes hirundinicornis, Guen. ib. p. 389.

Tegna hyhlcsella, Walk. Catal. Lep. Het. B. M. xxxv. Suppl. v.

p. 1810.

Larva abundant on banyan (Ficus indica),—A. Grote, Esq.
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Fam. GoNOPTERiD.^.

Genus Cosmophila, Boisd.

CosMOPHiLA XANTHINDYMA, Boiscl. (Guen. Noct. ii. p. 396).

Cirrcsdia variolosa, Walk. Cat. Lep. Het. B. M. xii. p. 7,50.

Larva feeds on Hibiscus.—A. Grote, Esri.

Genus Anomi?, Hilbn.

Anohis fulvtda, Guen. Noct. ii. p. 397.

A. GUTTANIVIS.

Gonitis ffuttanivis, Walk. Cat. Lep. Het. B. M. xiii. p. 1003.

Genus Ossonoba, Walk.

OssoNOBA TORPiDA, Walk. ib. XXXV. Suppl. V. p. 1966.

Remark.—The genus Ossonoba is closely allied to ScoUopteryx,

Germ. {Gonoptera, Latr.).

Fam. Amphipyrid^e.

Genus Amphipyra, Ochs.

Amphipyra monolitha, Guen. Noct. ii. p. 414.

Genus N.«nia, Staph.

N^NIA CUPREA, n. Sp.

Male blackish cupreous brown, chalybeate-washed : fore wing with

three or four short coppery-red costal bars with black borders ; costal

and discoidal vein coppery red ; orbicular and reniforni marks with

a narrow yellowish border, the space before each and spot beneath
black ; one basal and two medial irregular transverse lunulated double

black lines ; a submarginal and a wavy marginal coppery line, the

former bordered within by a row of broad black lunules : hind wing
pale cupreous brown. Head and thorax blackish brown varied with

ferruginous. Abdomen greyish brown, tips ferruginous. Cilia of

hind wing pale ferruginous.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell.

N. CHALYBEATA, H. Sp.

Female blackish cupreous brown : fore wing with numerous cha-

lybeate speckles ; the discal veins lined with chalybeous ; a basal and
subbasal zigzag chalybeate line, a discal and submarginal lunulated

chalybeate line, each with a dark border; exterior margin chal}'-

beous ; orbicular and reniform marks dark, centred with chalybeate

speckles, reniform mark large and with a copper-coloured border :

liind wing dull pale cupreous brown, with a narrow whitish marginal
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band ; cilia brown, speckled with white. H^ad and thorax blackish

brown. Abdomen brown.
Expanse 2f inches.

Bengal. In Coll. F. Moore.

Fam. ToxocAMPiD.E.

Genus Toxocampa, Guen.

TOXOCAMPA TETRASPILA.

Remigia telraspila, Walk. Cat. Lep. Het. B. M. xxxiii. Suppl. iii.

p. 1018.

Darjeeling.

T. cosTiMACULA, Guen. Noct. ii. p. 429.

Remiqia triangulata, Walk. ib. p. 101".

Silhet.

Fam. P0LYDESMID.E.

Genus Pandesma, Guen.

Syn. Cerbia, Walk.

Pandesma quenayadi, Guen. Noct. ii. p. 438.

Silhet.

Genus Polydesma, Boisd.

PoLYDESMA BOARMOiDES, Guen. Noct. ii. p. 441.

Alamis brevipalpis, Walk. Cat. Lep. Het. B. M. xiii. p. 1051.

P. scRiPTiLis, Guen. Noct. ii. p. 442.

Silhet.

P. OTiosA, Guen. ib. p. 442.

Silhet.

Fam. HOMOPTERID.E.

Genus Alamis, Guen.

Alamis albicincta, Guen. Noct. iii. p. 4.

A. optatura.

Remigia 02itatura,'\Ysi\k. Cat. Lep. Het. B. M. xv. p. 1848.

A. CONTINUA, Walk. ib. xxxiii. Suppl. iii. p. 877.

A. glaucinans, Guen. Noct. iii. p. 6.

Genus HomopterAj Boisd.

HoMOPTERA iNFLiGENs, Walk. /. c, xiii. Noct. p. 1068.

Proc. Zool. Soc— 1867, No. Y.
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Fam. IlYPOGRAMMIDiE.

Genus Briada, Walk.

Briada pRiECEDENs, Walk, Cat. Lep. Het. B. M. xiii. p. 1098.

B. varians, n. sp. (PI. VI. lig. 12.)

Female blackish brown : fore wing with transverse basal, subbasal,

and discal black-bordered yellow wavy narrow lines ; reniform mark
elongated, yellowish, with black centre ; space beyond the discal line

golden yellow, margined by a transverse pure-white narrow line, out-

side of which is a blackish pale-bordered transverse streak inter-

rupted in the middle by a suffused sti'eak proceeding to the middle

of exterior margin : hind wing and abdomen greyish brown ; cilia

with pale inner line. Head and thorax ferruginous brown.

Expanse ll inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

B. CERViNA, Walk. ib. xxxv. Suppl. v. p. 1968.

Genus Callyna, Guen.

Callyna siderea, Guen. Noct. i. p. 113.

Silhet.

C. MONOLEUCA, Walk. /. c. XV. p. 1667.

Darjeeling (TV. S. Atkinson).

Fam. Catephid.e.

Genus Cocytodes, Guen.

CocYTODES c^RULEA, Gucn. Noct. iii. p. 41.

Silhet.

C. MODESTA, Van der Hoeven, Le'p. Nouv. pi. 7. f. 8.

C. immodesta, Guen. Noct. iii. p. 42.

Genus Catephia, Ochs.

Catephia linteola, Guen. ib. p. 44.

Genus Erchefa, Walk.

Ercheia tenebrosa, n. sp.

Male blackish brown : fore wing with an elongated curved ferru-

ginous apical streak, which is margined and marked with black lines;

reniform mark and a parallel line beyond dull ferruginous
; posterior

margin broadly ferruginous, with numerous dark speckles, the divi-

sion of colour marked by a black irregular line ; a black wavy line

and some irregular streaks ascending from before the posterior angle:

hind wing fuliginous black, with two white spots from above anal

angle ; cilia with two elongated white streaks. Underside whitish
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testaceous : fore wing streaked with black on "posterior margin

;

broad transverse discal and submarginal blackish bands : hind wing

with discal spot, an irregular sinuous narrow medial and broad sub-

marginal band ; exterior border of both wings with short longitudinal

blackish streaks and marginal row of dots ; cilia as above.

Expanse 2J- inches.

Bengal. In Coll. A. E. Russell.

RemarJe.—This insect is very much like Achcea subsignata, from

Sierra Leone.

Genus Anophia, Guen.

Anophia acronyctoides, Guen. Noct. iii. p. 47.

Genus Erygia, Guen.

Syn. Calicula, Walk.

Erygia APiCALis, Guen. Noct. iii. p. 50.

Calicula exempta, Walk. Cat. Lap. Het. B. M. xv. p. 1808.

Geiuis Odoxtodes, Guen.

OdONTODES BOLINOlbES.

BriaJo holinoides,^^\\.. ib. Noct. p. 1802.

Stelria subfasciuta,V^'^?Ak. ib. Suppl. iii. p. 922.

S, quadristriffata, Walk.. \h. p. 923.

? iaordinafa, MS. B. M. Cabinet.

Genus Stictoptera, Guen.

Stictoptera illucida, Walk. /. o. p. 918.

Calcutta {TF. S. AtJdnson).

S. grisea, n. sp.

Male greyish brown : fore wing speckled with grey at the base,

meJially, and along exterior margin ; orbicular and reniform marks
black ; a black spot below and a transverse wavy line beyond the

former, and a similar line beyond the latter, exterior to which is a

submarginal recurved interrupted series of grey inner-bordered black

lunules, and a marginal row of blacker lunulated spots : hind wing

diaphanous, purplish grey, with a broad marginal brown band. Head
and collar on thorax ferruginous brown ; thorax greyish brown.

Al)domen brown.

Expanse 1|^ inch.

Darjeeling. In Coll. W. S. Atkinson.

Fam. Hypocalid.h:.

Genus Hypocala, Guen.

Hypocala deflorata, Fabr. (Guen. Noct. iii. p. 7(>)-
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II. EFFLORESCENS, GuCU. Noct. iu. p. 11

.

H. ROSTRATA, Fabr. (Guen. ib. p. 74).

H. suBSATUKA, Gueu. ib. p. /.").

Fain. Catocalid.e.

Genus Catocala, Oclis.

Catocala nepcha, n. sp.

Fore wing ferruginous brown ; basal half with irregular-shaped

black marks ; a square white spot closing the cell, adjoining which is

a narrow transverse wliite baud bordered within with black ; a sub-

marginal series of triangular black spots; and a marginal series of

black lunules with grey inner borders ; cilia greyish brown : hind

wing ochreous yellow, with broad black marginal band ; cilia greyish

brown, spotted with greyish white. Underside— fore wing yellow at

the base ; the rest black, with a broad medial large white patch and

a smaller one beneath it at the posterior angle : hind wing as above,

but with a broad white medial patch having a black inner streak

from anterior margin. Antenna yellow. Head black. Thorax fer-

ruginous brown. Abdomen yellow, with dorsal and lateral row of

blackish-brown spots.

Expanse 2| inches.

Darjeeling. In Coll. A. Grote, Esq.

C. DOTATA,Walk. Cat. Lep. Ilet. B. M. xiii. p. 1212.

Fam. Ophidkuid^.

Genus Ophideues, Boisd.

Ophideres materna, Linn. (Cram. Pap. Exot. ii. pi. 1/4. f. B,

pi. 207. f. E).

O. FULLONiCA, Linn. (Guen. Noct. iii. p. 111).

Noctua dioscorecB, Fab. Sp. Ins. ii. p. 212.

Phalcena-Noctua pomona, Cram. pi. 11. f. C.

O. CAJETA, Cram. Pap. Exot. i. pi. 3. f. A-C.

O. SALAMiNiA, Cram. ib. ii. pi. 174. f. A.

0. hypermnestua, Cram. ib. iv. pi. 323. f. A, B.

O. plana, Walk. Cat. Lep. Het. B. M. xiii. p. 1226.

Fam. PHVLLODiD.^i;.

Genus Phyllodes, Boisd.

Phyllodes consobrina, "Westw. Cab. Orient. Ent. pi. 28. f. 2.

P. ustulata, Westw. ib. pi. 28. f. 1.
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P. FASCIATA, n. Sp.

Male greenish brown : fore wing with a dark brown Une from the

apex to beneath an irregular elongated transverse discal pale mark
;

a short basal, two discal, and a third subapical transverse glossy-

purple diffused bands, the discal band bordering the lower margin

of the apical line and being confluent on the hind margin of the

wing : hind wing plain brown exteriorly, the discal portion being

black and having a broad irregular transverse orange-} ellow band.

Head and front of thorax ferruginous ; hind part of thorax and ab-

domen plain brown.
Expanse 5i inches.

Bengal. In Coll. A. E. Russell.

Genus Potamophora, Gueu.

PoTAMOPHORA MANLiA, Cram. Pap Exot. i. pi. 92. f. A.

Genus Lygniodes, Guen.

Lygniodes hypoleuca, Guen. Noct. iii. p. 125.

L. ciLiAT.v, n. sp.

Male. Both wings of a uniform blackish velvety brown, bordered

by w'ell-defined cream-coloured cilia. Underside duller brown, with

a discal line of ill-defined white-speckled spots, and a submarginal

row of blackish spots, each bordered with a dentiform white mark
;

a blackish subbasal spot on both wings, and a white subapical spot

on fore wing. Cilia as above.

Expanse 3 inches.

Bengal. In Coll. A. E. Russell.

Fam. Erebid^.

Genus Oxyodes, Gueu.

OxYODES CLYTiA, Cram. Pap. Exot. iv. pi. 399. f. 9.

Genus Sypna, Guen.

Sypna albtlinea, ^yalk. Cat. Lep. Het. B. M. xiv. p. 1261.

Silhet.

S. c^elisparsa, ^yalk. ib. p. 1262.

^ Assam.

S. CURVILINEA, n. S}). (PI. YI. fig. 4.)

Female ferruginous brown : fore wing to the middle blackish fer-

ruginous brown, marked with three very narrow transverse white

lines, the first and second lines curved inward, the third obliquely

straight and interrupted by an elongated constricted reniform mark ;

the second and third line is inwardlv bordered bv a similar lunulated
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line, the interspace with a white discal dot, and in some specimens

partly suffused with pale purplish white ; a dark irregular submar-

ginal' ill-defined band which is medially confluent with the exterior

margin, bordered without by a transverse sinuous black hue
; a mar-

ginal row of white-marked black dots : hind wing greyish cupreous

brown, with decreasing pale ferruginous-brown black-bordered anal

streaks, and marginal blackish white-marked dots ; cilia ferruginous

brown, with pale inner line. Underside dull ferruginous brown.

Both wings with two transverse indistinct discal bands ; a marginal

row of black dots.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

S. RECTILINEA, U. Sp.

Male dark testaceous brown : fore wing with a medial darker brown
oblique transverse band, straightly bordered on each side by a double

slightly wavy white line, the outer line interrupted by a constricted

reniforni white mark ; basal line white, indistinct ; an irregular sub-

marginal ill-defined dark band bordered without by a blackish sinu-

ous line ; a marginal row of white slightly black-marked dots : hind

wing with a broad submarginal blackish decreasing band and two

narrow inner lines ; a marginal row of black-marked white dots
;

cilia with pale inner line. Underside with broad submarginal dif-

fused dusky band, and inner pale-bordered black inner band ; a pale-

bordered black discal spot on hind wing ; a marginal row of black

dots.

Expanse 2g inches.

Bengal. In Coll. A. E. Russell.

S. CYANIVITTA, U. Sp.

Male dark ferruginous brown : fore wing with an oblique trans-

verse bluish-grey band, bordered on each side by a pale line, the

outer line broken by a narrow reniform mark ; subbasal line indi-

stinct ; an ill-defined transverse submarginal greyish-brown band
irregularly bordered exteriorly by a black sinuous line ; a narrow

m.arginal bluish -grey sinuous line, the inner points being but slightly

tipped with black : hind wing greyish cupreous brown, with a slight

short white-bordered black streak from anal angle, and a narrow

wavy marginal line ; cilia ferruginous brown. Underside uniform

brown.

Expanse 2g inches.

'Rt\^^ii\ {Sherwilt) . In Coll. F. JNIuore.

Genus Tavia, Walk.

Tavia suBSTRUENg, Walk. Cat. Lep. Het. B. M. xiv. p. 12/0.

T. PUNCTOSA, Walk, ib, xxxiii. Sapi)l. iii. p. 939.

. T. DUBiTARiA, V.'alk. ib. p. 939.

T. CALiGiNOSA, Walk. ib. p. 940,
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T. ALBiLiNEAjWalk. Cat. Lcp. Het. B.M. xxxiii. Suppl. iii.p. 940.

T. SUBMARGINATA, Walk. ib. p. 941.

T. BIOCULARIS, n. sp.

Male dark purplish fawn-colouv : fore wiug with several transverse

undulating chalybeous-bordered black lunulated lines ; submarginal
points yellowish, black-marked, the lower white ; costal dots yel-

lowish; orbicular spot small, black-bordered, and with whitish centre;

reniform spot prominent, circular, composed of black outer border,

inner pure-white ring, and orange-yellow centre, and having a white
dot above and below it : hind wing purple brown, slightly suffused

•with chalybeous.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell.

T. CATOCALOIDES, n. sp. (PI. VII. fig. 3.)

Male ferruginous grey : fore wing with two very undulating trans-

verse double lunulated brown lines—the first subbasal, the other

beyond the middle, with the space between ferruginous and covered

with short transverse blackish striae ; orbicular and reniform marks
pale ; a similar-coloured band across the disk, bordered without by
a blackish line, which is nearly confluent in the middle with the ex-

terior margin ; submarginal spots large, brownish white and blackish-

bordered : hind wing ferruginous yellow, from the base to the middle
ferruginous brown, bordered by a black outer band ; a broad sub-

marginal discal band, blackish anteriorly, but formed of blackish-

ferruginous striae posteriorly ; submarginal spots hardly apparent,

being replaced by a blackish lunulated line ; cilia interlined. Under-
side ferruginous yellow : fore wing with three short medially trans-

verse diffused black bands : hind wing with diffused discal and two
narrow medial bands and large discal spot black ; submarginal dots

black; cilia blackish.

Expanse 3 inches.

Bengal (Sherwilf). In Coll. F. JNIoore.

Genus Anisoneura, Guen.

Anisoneura salebrosa, Guen. Noct. iii. p. 16 1.

Silhet.

A. hypocyana, Guen. ib. p. 162.

Silhet.

Fam. Ommatophorid^.

Genus Speiredonia, Hiibn.

Speiredonta feducia, Stoll, Cram. Pap. Exot. Suppl. v. pi. 36.

f. 3.

Silhet.
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S. zAMis, Stoll, Cram. Pap. Exot. Suj)pl. v. pi. 36. f. 11.

Silhet.

S. RETRAHENS, Walk. Cat. Lep. Het. B. M. xiv. p. 1294.

Sericia imri'ipennis,^^s\k. ib. p. 1297.

Genus Patula, Guen.

Patula macrovs, Linn. (Cram. Pap. Exot. ii. pi. 171. i*. A, B).

Noctua bubo, Fabr. (Donov. Ins. Cbina, pi. . f. 1).

P. Boopis, Guen. Noct. iii. p. 178.

Silhet.

Genus Argiva, Hiibn.

Argiva hieroglyphica, Drury, Ins. Exot. ii. pi. 2. f. 1 ; Don.

Ins. Ind. pi. 54. f. 2.

Thalcena niygdonia. Cram. pi. 174. f. F.

P. hermoniu. Cram. pi. 74. f. E.

A. CAPRI MULGUSj Fabr. (Gueu. Noct. iii. p. 180).

Genus Nyctipao, Hiibn.

Nyctipao CREPUSCULARis, Linn. (Clerck, Icon. pi. 53. f. 1-4
;

Cram. ii. pi. 159. f. A, pi. 160. f. A).

N. GEMMANS, Guen. Noct. iii. p. 182.

Silhet.

N. GLAXJCOPis, Walk. Cat. Lep. Het. B. M. xiv. p. 1306.

Silhet.

N. OBLITERANS, Walk. ib. p. 1307, c? •

N. exterior, Walk. ib. p. 1306, 2 .

Genus Ommatophora, Guen.

Ommatophora lvminosa. Cram. Pap. Exot. iii. pi. 274. f. D.

Fam. Hypofyrid-e.

Genus Spirama, Guen.

Spirama helicina.

Speiredonia helicina, Hiibn. Samnil. exot. Schmett. iii. f. 437-8.

S. coH.«RENs, Walk. Cat. Lep. Het. B. M. xxiv. p. 1321.

? iS. retorta (Linn.).

S. TRILOBA, Guen. Noct. iii. p. 197.

Hypopyra moUis, Guen. ib. p. 198.
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Genus Hypopyra, Guen.

Syn. Maxula, Walk.

IIypopyra yespektilio, Fabr. (Guen. Noct. iii. p. 199).

II. FEXisr.CA, Guen. ib. p. 200.

Silhet.

H. ossiGERA, Guen. ib. p. 201.

H. -UNisTRiGATA, Gueii. ib. p. 201, pi. 21. f. 1.

Maxula idonea, Walk. Cat. Lep. Het. B. M. xiv. Noct. p. 1327;
xxxiii, Suppl. iii. p. 109(3.

Angeiona ])oeusaria,V^a\k. ib. xx. Geometr. p. 243.

Genus Hamodes, Guen.

Hamodes avrantiaca, Guen. Noct. iii. p. 203.

Genus Entomogramma, Guen.

Entomogramma fautrix, Guen. Noct. iii. p. 204.

Genus Beregra, Walk.

Beregra replenens, Walk. /. e. xiv. p. 1315.

Fam. Bendid/E.

Genus Hulodes, Guen.

IIuLODES caranea, Cram. Pap. Exot. iii. pi. 269. f. E, F.

H. RESTOREXS.

Hypopyra i'esto7-ens,^&\\i. Cat. Lep. Het. B. M. xiv. p. 1328.

? Hulodes drylla, Guen. Noct. iii. p. 209, pi. 24. f. 10.

H. INANGULATA, GuCU. ib. p. 210.

Silhet.

H. PALUMBA, Guen. ib. p. 211.

Remiyia colligens,V[h\k. 1. c. xxxiii. Suppl. iii. p. 1019.

Fam. Ophiusid.e.

Genus Sphingomorpha, Guen.

Sphingomorpha chlorea, Cram. Pap. Exot. ii. pi. 104. f. C.

S. sipyla, Guen. Noct. iii. p. 222.

Genus Iontha, Doubleday.

loNTHA umbrina, Doublcdav, Entomologist, p. 298.

Silhet.
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Genus Lagoptera, Guen.

Lagoptera honestAj Hilbn. Samml. cxot. Sclimett. ii. Noct.

iii. 1. f. 1, 2.

Balasore.

L. magica, Hiibn. ib. iii. f. 535.

Maungbhoom.

L. DOTATA, Fabr. (Van der Hoeven, Lep. Nouv. pi. 4. f. 3).

Genus Ophiodes, Guen.

Ophiodes trapezium, Guen. Noct. iii. p. 231.

O, separans, Walk. Cat. Lep. Het. B. M. xiv. p. 1357.

O. TRiPH^NOiDES, Walk. ib. p. 1358.

O. cuprea, n. sp.

Female greyish cupreous brown ; luteous and glossy beneath :

fore wing numerously studded with black scales ; two transverse pale

luteous lines, which are widely separate on the costa, but contiguous

on the hind margin ; reniform spot brown, with a pale luteous line

;

a transverse submarginal less distinct luteous line terminated ante-

riorly by two jet-black dentate spots ; cilia brown, with a narrow pale

inner line : hind wing luteous brown, with a cupreous gloss ; exterior

border dark brown ; cilia luteous.

Expanse 2 inches.

Bengal (Sherivi/l). In Coll. F. Moore.

Genus Ophisma, Guen.

Ophisma gravata, Guen. Noct. iii. p. 237.

O. maturescens, Walk. Cat. Lep, Het. B. M. xiv. p. 1382.

Genus Cotuza, Walk.

Syn. Ginea, Walk. ; Sympis, part., Guen.

COTUZA UMMINIA.

$ . Phal. Noctua nmminia, Cram. Pap. Exot. iii. pi. 267. f. F.

Ophisma umminia, Walk. Cat. Lep. Het. B. M. xiv. p. 1384.

2 . Sympis suhunita, Guen. Noct. iii. p. 344 ; Walk. I. c. xv.

p. 1549.

(S . Cotiua drepanoides, Walk. ib. p. 1552.

5 . Ginea 7'etHOvens, Walk. ib. p. 1638.

Remark.—The larva of C. nmminia differs considerably from that

of Sympis rufibasis, and is very similar in appearance to the larva of

the genus Naxia.

C. deficiens. (PI. VIL fig. 1.)

Ophisma deficiens. Walk. ib. xiv. p. 13^3,
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Kemiffia perJidiosa,\Ya\k. Cat. Lep. Het. B. M. xiv. p. 1511.

Ophisma ctmulifera, Walk. MS. B. INI. Coll.

Genus Hemeroblemma, Hiibn.

Hemeroblemma peropaca, Hilbn. Samml. exot. Schmett. iii.

f. 541-2.

Ophisma Icetabilis, Guen. Noct. iii. p. 241.

Genus Ach^a, Hiibn.

Ach^a melicerte, Drury, Ins. i. pi. 23; f. 1 ; Cram. Pap. Exot.

iv. pi. 323. f. C, D.

A. MERCATORiA, Fabr. (Cram, Pap. Exot. iv. pi. 323. f. E).

Genus Serrodes, Guen.

Serrodes campana, Guen. Noct. iii. p. 2.52.

Genus Naxia, Guen.

Naxia circumsignata, Guen. ib. p. 255.

Silhet.

N, onelia, Guen. ib. p. 258.

Ophiusa oLutubrata, VJ^aik. I. c. xxxiii. Suppl. iii. p. 969.

O. umhrosa, Walk. ib. p. 9(38.

N. calefaciens, Walk. ib. xiv. p. 1405.

N. calorifica. Walk. ib. p. 1406.

Silhet.

Genus Calesia, Guen.

Calesia comosa, Gain. Noct. iii. p. 258.

C. gastropachoides, Guen. ib. p. 258.

Genus Hyp.^tra, Hiibn.

Hyp.etra koctuoides, Guen. Noct. iii. p. 259.

Silhet.

H. gammoides.

Trigonodes gantmoides. Walk. /. c. xv. p. 1833.
Poaphila hamatu, Walk. MS. B. M. Coll.

Genus Athyrma, Hiibn.

Athyrma POLYSPiLA, Walk. Cat. Lep. Het. B. M. xxxiii. Suppl.
iii. p. 966.

Silhet.
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A. DIVUI.SA, Walk. Cat. Lep. Het. B. j\I. xxxiii. Suppl. iii. p. 966.

Silhct.

A. TESSELI.ATA, 11. Sp.

Male greyish brown : fore wing with a large patch from the base

to the mitlclle and a broad transverse discal band blackish brown,

bordered by a pale yellow narrow line, the space between them being

grev, the former intersected by an irregular-quadriform narrow yellow

line, and the latter crossed by yellowish and traversed in its entire

length by a nearly straight line terminating near the produced angle

of the former ; a marginal row of similar-coloured dentiform spots

bordered with a narrow pale yellow line : hind wing greyish brown.

Head and thorax blackish brown, narrowly fringed with pale yellow.

Abdomen grey. Cilia spotted with brown.

Expanse \h inch.

Bengal. In Coll. A. E. Russell.

Genus Ophiusa, Guen.

Ophiusa myops, Guen. Noct. iii. p. 263.

O. siMiLLiMA, Guen. ib. p. 266.

Silhet.

0. JoviANA, Cram. Pap. Exot. iv. pi. 399. f. B.

O. ALBiviTTA, Guen. Noct. iii. p. 271.

O. ACHATiNA, Sulz. Ins. pi. 22. f. 4 ; Cram. Pap. Exot. iii. pi. 288.

f. A.

O. FULVOT.ENiA, Guen. Noct. iii. p. 2/2.

Silhet.

0. ARCTOT^NIA, GucH. ib. p. 272.

Silhet.

0. STUPOSA, Fabr. (Cram. Pap. Exot. pi. 273. f. E, nee pi. 288.

f. A).

Silhet.

Genus Grammodes, Guen.

Grammode? STOLiDA, Fabr. (Guen. Noct. iii. p. 276).

G. AMMONIA, Cram. Pap. Exot. iii. pi. 250. f. D.

G. MYGDON, Cram. ib. ii. pi. 15G. f. G.

G. NOTATA, Fabr. (Walk. Cat. Lep. Het. B. M. xiv. p. 144.5).

Genus Fodina, Guen.

FoDiNA ORiOLUS, Gucu. Noct. ill. p. 2 74.

F. PULLVLA, Guen. ib. p. 275.
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Fam. EucLiDiDiE.

Genus Trigonodes, Gueu,

Trigonodes hyppasia, Cram. Pap. Exot. iii. pi. 250. f. E.

Fam. Remigid.e.

Genus Remigia, Guen.

Remigia archesia. Cram. Pap. Exot. iii, pi. 273. f. F, G, $ .

Ph. Noct. virbia, Cram. ib. f. II, J .

Remigia lifasciata,V\' o\k. Cat. Lep. Het. B. ]M. Suppl. iii. p. 1014.

R. FRUGALis, Fabr. (Guen. Noct. iii. p. 314).

Chalcione lycopodia, Geyer, Zutr. Exot. Schmett. 25. f. 897.

Genus Felinia, Guen.

Felinia terminigera, Walk. I. c. xv. p. 1850.

F. spissA, Guen. Noct. iii. p. 322.

Silhet.

Tribe Psevdo-deltoides.

Fam. Thermesid^.

Genus Sympis, Guen.

Sympis RUFiBASis, Gucu. Noct. iii. p. 344.

Silhet. In Coll. A. Grote, Esq.

Larva feeds on the Lichee {Nephelium litchi)
;
pupa within rolled

end of leaf.

Genus Thermesia, Hilbn.

Thermesia creberrima, Walk. Catal. Lep. Het. B. M. xv.

p. 1574.

Silhet.

T. PR^ciPUA, Walk. ib. xxxiii. Suppl. iii. p. 1056.

Silhet.

T. ARENACEA, Walk. ib. p. 1056.

Silhet.

T. coNSociA, W^alk. ib. p. 1057.

Silhet.

T. RETICULATA, Walk. ib. p. 1062.

Drepatiodes scifaria. Walk. ib. xxvi. Geom. p. 1488.

Anisodes pi/riniata. Walk. ib. p. 1582.

Darjeeling (TF. S. Atkinson).

Larva feeds on Elceocarpus serrattis.—A. Grote, Esq.
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Genus Azazia, Walk.

AzAZIA RUBRICANS.

Ophiusa ruhricans, Boisd. (Guen. Noct. iii. p. 35G).
Azazia ruhricans, Walk. Cat. Lep. Het. B. M. xv. p. 15/6.
Thermesia transducta, Walk. ib. xxxiii. Suppl. iii. p. 1058.

Genus Selenis, Guen.

Syn. Mestleta,\(d\\i.

Selenis irrecta, Walk. ib. p. 1066.

Selenis niviapex, Walk. ib. p. 1069.

S. ABRUPTA.

Mestleta abrnpta, Walk. ib. p. 829.

Larva feeds on Zizyphus, apparently only on the flowers.

—

A.
Grote, Esq.

Genus Marmorinia, Guen.

Marmorinia singha, Guen. Noct. iii. p. 3/2.

Silhet.

M. SHivuLA, Guen. ib. p. 372.

Silhet.

Genus Mecodina, Guen.

Mecodina lanceola, Guen. ib. p. 373.

Silhet.

Genus Singara, Walk.

Singara diversalis, Walk. I. c. p. 1113.

Silhet.

Genus Hypernaria, Guen.

Hypernaria discistriga, n. sp.

Female dull yellowish ferruginous, brownish apically, minutely

irrorated with blackish scales : fore wing with an oblique brown line

crossing both wings from the apex to the middle of abdominal mar-

gin, the line bordered witbin with ferruginous and a pale inner mar-

gin ; three short costal diffused dusky streaks, and lunulated discal

mark, before the latter is a black dot. Head and front of thorax

blackish. Underside brighter-coloured, with two oblique lunulated

dusky lines crossing both wings.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell.

Remark.— This insect has much the appearance of Ophisnia atta-

cicola, Walk. Cat. Lep. B. M. p. 1383.
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Genus Fascellina, Walk.

Fascellina chromataria. Walk. Cat. Lep. Het. B. M. xx.

Geometr. p. 215.

N>/sis lata,Wa\k. MS. B. M. Coll.

F. viRiDis, n. sp. (PI. VII. fig. 4.)

Female green, paler beneath, the hind wing being yellow : fore

wing with a discal spot, oblique streak beneath, and a broad exterior

patch from below the apex brown, the latter with a curved trans-

verse discal narrow ferruginous-brown chain-like band : hind wing
with a straight tiausverse baud and a narrow curved discal line of

ferruginous brown. Head and thorax green. Abdomen pale ferru-

ginous brown. Underside—both wings basally and the hind wing
exteriorly minutely striated with purplish brown : fore wing with an

exterior dark purple-brown patch having a small yellow spot near

posterior angle, along its inner margin is a transverse narrow black-

bordered silvery lunulated line terminating before the costa : hind

wing with a straight purple-brown band and curved line as above.

Expanse 1^ inch.

Bengal. In Coll. F. Moore.

Fam. FociLLiD.-E.

Genus Zkthes, Bamb.

Zethes xylochroma, Walk. Cat. Lep. Het. B. M. xv, p. 1525.

Silhet.

Z. PERTUR BANS, Walk, ib, p. 1525.

Silhet.

Genus Phalacra, Walk.

Phalacra metagonaria. Walk. ib. xxxv. Suppl. v. p. 1639.

Larva in strong web in rolled leaf. Feeds on dates.

—

A. Grote,

Eeq.

Genus Thyridospila, Guen.

Thyridospila sph.eriphora, n. sp.

Female greyish fawn-colour : fore wing with two medial trans-

verse ill-defined black narrow sinuous lines, each curved inward to

the costa ; between tbe bands is a parallel medial diffused blackish
line passing the reniform mark ; a triangular reddish-brown patch
before the apex, which also descends the submargin ; orbicular and
reniform spots scmitrausparent and yellowish ; orbicular spot with a
small attached upper portion ; reniform spot transversely narrow,
bent in the middle and joined at each end to a semicircular blackish
line ; a submarginal row of blackish points and marginal row of lu-

nules : hind wing reddish brown exteriorly ; three indistinct narrow
blackish transverse sinuous lines ; cilia edged with grey. Underside
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paler, specked with brown : fore wing somewhat ferruginous ;
mark-

ings as above ; the transverse lines with diffused greyish outer bor-

ders. Legs grey, brown-speckled.

Expanse 1 4 inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

Genus Phurys, Guen.

PhURYS OBLIQUA, U. Sp.

Male brownish fawn-colour : fore wing with a blackish streak ob-

liquely from the apex to the middle of the posterior margin, where it

is the widest ; two short oblique subbasal reddish-brown streaks, a

similar undulating streak bordering each side of the black one, be-

yond which are two other dusky streaks; a small discal dot and

reniform spot reddish brown : hind wing with five transverse dusky

brown streaks, the second and fourth pale-bordered ; cilia with a

pale inner line. Head and front of thorax reddish brown. Abdo-

men greyish brown.

Expanse li inch.

Bengal. In Coll. A. E. Russell.

P. STRIGATA, n. sp.

Female pale yellowish testaceous : fore wing with a narrow pale

transverse line broadly bordered externally with brown from before

the apex to before the middle of posterior margin, the rest of the

wing covered with transverse lines of delicate brown strigse ; a mar-

ginal row of brown dots : hind wing brownish basally, dark brown

from the apex, the anal angle with short brown strigaj. Underside

brighter-coloured, with delicate short strigoe ; both wings with a

blackish discal spot and a suffused blackish -brown submarginal

band, which on the fore wing branches out to the exterior margin.

Expanse 1^ inch.

Bengal. In Coll. F. Moore.

Genus Egnasia, Walk.

Egnasia ephyrodalis. Walk. Cat. Lep. Het. B. M. xvi. Delt.

p. 217.

E. TRIMANTESALIS, Walk. ib. p. 220.

Darjeeling.

E. vaga.

Thermesia va<7a, Walk. ib. xxxiii. Suppl. iii. p. 1057.

Silhet.

Fam. Amphigonid^e.

Genus Lacera, Guen.

Lacera capella, Guen. Noct. iii. p. 337.
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Genus Amphigonia, Giien.

Amphigonia coMPRiMENSjWalk.Cat. Lep.Het. B.^I.xv. p. 1540.

Silhet.

Tribe Deltoides.

Fam. Platydid.e.

Genus Eplsparis, AValk. Cat. x. p. 47G (1856).

Syn. Neviasca, Walk. (1858); P/W«W«, Walk. (1866).

Episparis varialis.

Neviasca varialis, Walk. Cat. Lep. Ilet. B. M. xvi. D^lt. p. 7.

Episparis si(/nata,V\dXk. ib. xxxiii. Suppl. iii. p. 1032.

E. SEJTJNCTAEIS.

Pradiota seju/icfaria, Walk. ib. xxxiv. Suppl. iv. p. 15/2.
P. ennomocoides, Walk. MS. B.M. Coll.

E. TORTUOSALIS, n. sp. (PI. VII. fig. 5.)

Male purplish brown above, greyish brown anteriorly ; numerously
marked with short narrow black strigse : fore wing with two medial

transverse dark purple-brown narrow bands, the inner one bent out-

wardly in the middle, the exterior band broadly elbowed outwards
and then retracting to the costa ; botli bands with a narrow whiti^h-

outer-bordered line ; between the bands is a very small indistinct

white-bordered black "orbicular" spot and a narrow white " reni-

form " lunule ; before the apex are two transverse narrow whitish

lines with ill-defined dark bands between them, all retracting to the

costa : hind wing with an irregular transverse whitish submarginal

line, the space posteriorly between which and the exterior margin
is ferruginous; a dark medial indistinct band. Underside greyish

brown, narrow transverse strigae numerous and distinct : fore wing
with a dark chocolate -brown interiorly angled apical patch, with a

whitish-bordered line
;
proceeding from the angle is an indistinct

whitish streak to the base of the wing ; orbicular spot white ; reni-

form lunule with a black centre : hind wing with a whitish medial

space, within which is a prominent black discal spot. Abdomen
white at the base beneath. Middle tarsi white. Hind legs partly

white.

Expanse 2g inches.

Bengal (Sherwill). In Coll. F. Moore.

Fam. Hypenid^.

Genus Dichromi.v, Guen.

DiCHROMiA oROSiALis, Cram. Pap. Exot. pi. 275. f. D.

D. triplicaeis. Walk. Cat. Lep. Ilet. B. M. xvi. Dclt. p. 16.

Darjeeling.

Proc. Zool. Soc— 1867, No. VI.
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Talapa, n. g., Moore.

Female robust. Palpi porrect, compressed, pilose ; second joint

recurved upwards and outwards, extending beyond the head ; third

joint two-thirds the length of the second, straight, slender. An-
tennae very minutely pectinated. Legs slightly pilose ; mid tibiae

with one pair and hind tibiae with two pairs of long slender spurs.

Body stout. Abdomen extending beyond the angle of the hind wing.

"Wings ample : fore wing broad ; costa nearly straight ; apex acute
;

exterior margin wavy, oblique, angled in the middle : hind wing
broad ; anterior angle rounded ; exterior margin wavy, slightly angled

hindward.

Talapa caliginosalis. (PI. VII. fig. 6.)

Remigia caliginosa, Walk. Cat, Lep, Het. B. M, xxxiii. Suppl.

iii. p. 1017.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson ; F, Moore.

Anoratha, n, g., Moore.

Male ?iXi^ female slender. Palpi porrect, long, covered with short

hairs of equal length, compressed ; second joint straight, slightly

recurved in the female, ascending upward and outward to the level

of the vertex, and extending half its length beyond the head ; third

joint one-third the length of the second, fusiform. Antennae mi-
nutely pectinated in the male, simple in the female. Legs very long,

slender, mostly smooth ; mid tibicC with one pair and hind tibiae with
two pairs of long slender spurs. Body slender. Abdomen long,

attenuated, and in the male extending nearly half its length beyond
the angle of the hind wing. "NVings long, narrow.

Male. Costa elongated, straight ; apex slightly falcate ; exterior

margin very oblique, slightly angled in the middle ; hind margin
half the length of the costa. Hind wing arched at the base and near

the apex ; anterior margin extending considerably beyond the poste-

rior angle of the fore wing ; apex rounded ; exterior margin pro-

duced and angled in the middle.

Female. Apex falcated ; exterior margin less oblique, but more
angled in the middle

;
posterior margin longer, two-thirds the length

of the costa. Hind wing somewhat less produced apically ; apex
more acute ; exterior margin recurved ; abdominal margin longer.

Anoratha costalis, n, sp. (PI, YII, fig. 9.)

Male &.\\A. female cupreous brown,
Male. Costal border broadly pinkish white ; an indistinct brown

short oblique medial streak, a narrow reniform mark, and a distinct

pinkish-white outer-bordered very oblique transverse narrow discal

band ; an irregular submarginal row of blackish spots with whitish
outer borders : hind wing and abdomen pale cinereous cupreous
bi'own, with an indistinct partly transverse discal pale streak. Front
of head and sides of thorax fringed with white. Underside brown :
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hind wing with narrow indistinct discal spot and outer recurved

transverse band.

Female. Fore wing darker ; costal and transverse discal band
ochreous, both well defined ; the black submarginal spots without

white borders : hind wing with the transverse discal pale narrow

band more distinct. Underside as in male.

Expanse 1| inch,

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

Genus Hypena, Schr.

Hypena lacessalis. Walk. Cat. Lep. Het. B. M. xvi. Delt. p. 59.

H. abducalis, "Walk. ib. p. 66.

H. conscitalis, Walk. ib. xxxiv. Suppl. iv. p. 1509.

Cherra Poonjee.

H. EXTENSA, Walk. ib. p. 1139.

H. tenebralis, n. sp.

Male and female blackish cupreous brown : fore wing chalybeous-

speckled, and indistinctly marked with short blackish strigse ; a me-
dial transverse brown band with pale-bordered black marginal line ;

orbicular and reniform spots black ; a submarginal row of posteriorly

decreasing black spots, which are exteriorly bordered Avith white

speckles ; apex white-speckled, beneath which is a black streak

:

hind wing and abdomen paler brown. Abdomen with dark brown
dorsal tufts. Underside uniform brown : fore wing with a white

spot before the apex : hind wing with a black discal mark and two
indistinct narrow outer bands.

Expanse l-i- inch.

Bengal. In Coll.W. S. Atkinson; F. Moore.

H. cervinalis, n. sp.

Male and female fawn-colour : fore wing with numerous narrow
transverse delicate indistinct black strigae ; two medial transverse

ochreous-brown pale-bordered lines ; orbicular spot white ; reniform

spot black ; an indistinct black spot before the apex ; marginal line

dark ; cilia with a pale inner line. Underside paler ; short brown
strigte and blackish discal spot on the hind wing, which are less ap-

parent on the fore wing. Palpi and front of head blackish.

. Expanse ly inch.

Bengal. In Coll. A. E. Russell ; W. S. Atkinson.

H. costinotalis, n. sp.

Male and female ferruginous ; minutely and indistinctly black-

speckled : fore wing with three equidistant pure-white costal spots

;

both wings with a black discal dot, outer transverse black-speckled

wavy line, and marginal rows of dots ; cilia reddish. Top of the

head white. Antennae with a row of white dots along the base of
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the shaft. Underside pale brown ; discal spot, outer transverse line,

and marginal dots less defined than above.

Expanse 1 inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

U. CASTANEALIS, 11. Sp.

Male and female dull chestnut-brown : fore wing suffused with

chalvbeous, with two oblique medial transverse chalybeous-brown

lines bordered by a chalybeate outer line, the inner line zigzag, the

outer bent outward before its middle; a submarginal row of indi-

stinct black spots with chalybeous outer borders; a chalvbeous streak

before the apex, and a similar patch at the posterior angle : hind wing

and abdomen cinereous brown ; marginal line darker. Palpi, front

of head, legs, and costa beneath ochreous. Underside— fore wing
cinereous brown : hind wing greyish brown.

Expanse I5 inch.

DarjeeUng. In Coll. A. E. Russell ; W. S. Atkinson.

II. RECTIVITTALIi?, U. Sp.

Female pale testaceous : fore wing with numerous short delicate

brown transverse strigee ; a distinct brown straight transverse sub-

marginal narrow double band ; a small black-marked white orbicular

spot. Front of head and tuft of palpi above hoary. Palpi brown.

Cilia brown. Underside paler, minutely speckled.

Expanse 1 inch.

Bengal. In Coll. A. E. Russell.

H. BASISTRIGALIS, U. Sp.

Male and female greyish brown ; exterior border of fore wing
white-speckled: fore wing with a large cupreous-brown patch, the

outer border of which has a double white marginal line commencing
from the costa one-third from tlie apex, curving obliquely towards

the exterior margin, where it is much bent, and then retracting to

the posterior margin one-third from the angle, where it meets a white

streak recurved from the base of the costa; a brown streak from the

angle of the patch to the apex ; a submarginal series of indistinct

Avhite-speckled spots ; indistinct blackish orbicular and reniform

spots. Underside paler : fore wing with an indistinct darker discal

spot, and a white dot at the apex : hind wing brown-speckled, with

a discal spot and paler outer line.

Expanse 1^ inch.

Cherra Poonjee ; Darjeeling. In Coll. \V. S. Atkinson ; F. Moore.

H. DiviSALis, n. sp.

Female. Fore wing dark chestnut-brown ; exterior border fawn-

colour, with a transverse discal narrow slightly bent purple-white

line, having a diffused pale purplish-pink outer border ; a submar-
ginal row of indistinct w hite-speckled black spots ; a short recurved

indistinct pale purplish-white streak from the base of the wing ; an

indistinct dusky streak below the apex : hind wing and abdomen
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cinereous brown. Underside fuliginous brown : fore wing with two

white-marked black subapical dots and indistinct transverse discal

band : hind wing with a more distinct discal spot and outer curved

band.

Expanse 1^ inch.

Darjeeling. In Coll. W. S. xVtkinson ; F. Moore.

H. LONGiPENNis, Walk. Catal. Lep. Ilet. B. M. xxxiv. Suppl. iv.

p. 1139.

Darjeeling.

Fam. Herminid^.

Genus Her.minia, Latr.

Herminia hadenahs, n. sp.

Male greyish brown : fore wing with two medial transverse black-

speckled-bordered pale lines, a round black orbicular dot, and a tri-

angular reniform spot ; the inner line nearly straight, the outer re-

curved and at each end with an exterior black patch ; a black zigzag

submarginal line and a marginal row of dots : hind wing with indi-

stinct blackish pale-bordered streaks from anal angle ; a marginal

row of black dots. Underside paler, with indistinct dark transverse

sinuous pale-bordered lines and blackish discal spot ; a row of mar-
ginal lunules. Palpi and legs dark brown.

Expanse \-f^ inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

H. ochracealis, n. sp.

Female ochraceous, palest exteriorlj^ : fore wing with a medial

transverse subdued dusky band, which passes over an indistinct reni-

form spot ; a similar submarginal band extending to the apex and
passing through a black subapical spot ; between the bands is a re-

curved series of black dots ; exterior margin with a row of black

dots : hind wing pale ochraceous white, with a narrow upper and a

diffused lower blackish streak from above the anal angle ; a narrow

blackish lunular marginal line ; cilia ochraceous. Abdomen dusky,

with narrow white segmental bands ; tip ochraceous. Underside

ochraceous, black-speckled : fore wing dusky at the base ; a black

discal and subapical spot, and transverse sinuous line : hind wing

with black discal spot, transverse sinuous line, and outer row of spots.

Expanse If inch.

Darjeeling. In Coll. "\V. S. Atkinson ; F. Moore.

H. ? albirenalts, n. sp.

Male and female black brown : fore W'ing with three indistinct

black medial transverse bands with chalybeate white-speckled bor-

ders, the outer borders sinuous and more prominently speckled

;

reniform spot white ; a white-speckled zigzag submarginal line ; a

speckled patch below the apex, and a few speckles along the anterior

margin : hind wing paler, with short indistinct black sinuous bands



86 MR. F. MOORE ON BENGALESE LEPIDOPTERA. [Jail. 10,

with wliite-speckled borders from the anal angle ; cilia with white

spots. Underside paler, marked as above. Palpi in the male porrect,

compressed ; second joint long, slender, and bent at the apex, squa-

mous, tufted above at the end ;
third joint short, one-third the length

of the second, fusiform, tufted above : in the female erect, curved

;

first and second joijits squamous ; third joint very slender, naked,

nearly the length of the second. Antennae in the male fixed on a

short pedestal, serrated and pectinated ; base curved ; shaft tumid
near the base ; in the female minutely pectinated.

Expanse, c? 1-|> 2 H ii^ch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

Genus Mastygophora, Poey.

MaSTYGOPHORA ? SCOPIGERALIS, n. sp.

3Iale brown : fore wing with a pale yellowish-brown oblique trans-

verse band with wavy dark brown borders, the exterior formed by a

double line with posterior black streaks ; within the band is a brown
indistinct reniform streak ; orbicular spot small, whitish. Both
wings with a submarginal transverse wavy sinuous pale line with

black points, and a less distinct similar marginal line. Underside

ochreous white, with broad brown exterior borders, narrow transverse

sinuous line and short discal streak, and a pale sinuous line crossing

the exterior borders. Legs blackish. Tuft of palpi pale ochreous.

Expanse 1^ inch.

Bengal (Shei-will). In Coll. F. JNIoore.

liemar/c.—This species may be known by its enormously length-

ened palpi (iu the male), the third joint of which has a brush-like

tuft of very long silky hairs beneath.

Genus Echana, Walk.

ECHANA PLICALIS, n. Sp. (PI. YII. fig. 7.)

Male and female brownish fawn-colour, slightly glossy ; costal

fold darker : fore wing with two indistinct yellowish narrow imper-

fect denticulated lines—the first from beneath the fold, the other

beyond it, both indistinctly crossing the hind wing, on the under-

side of which they are more distinct and have a dark inner border,

there being also a short dark subbasal streak ; ciha with a pale inner

narrow line.

Expanse 1| inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.
Remark.—The species of this genus may be known by the fore

wing having in both sexes a large subfusiform costal raised fold

above, and the dislocation of the contiguous veins.

Genus Locastra, Walk.

LocASTRA PHERECiuscALis, Walk. Cat. Lep. Het. B. M. xvi.

Delt. p. 159.

Silhet. ...
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L. CIPROVIRIDALIS, U. Sp.

Female. Fore wing coppery green ; two medial transverse black

sinuous lines, the inner line Avith a black spot at the base and another

above it ; middle of the wing between the lines whitish, green-

speckled ; the orbicular and reniform spots black, conjoined ; a mar-

ginal row of alternate black and white spots ; cilia spotted with black

opposite to the white marginal spots : hind wing white, with a broad

fuliginous cupreous-brown exterior band. Thorax coppery green.

iVbdomen blackish, speckled with white. Palpi tipt with white.

Underside white ; both wings with a broad brown exterior band ;

discal spot on hind wing and base of costa brown ; marginal dots

white. Legs blackish green, each joint tipt with white.

Expanse 1^ inch.

Darjeeling.' In Coll. W. S. Atkinson; F. Moore.

Genus Bertula, "Walk.

Bkrtula hisbonalis, Walk. Cat. Lep. Het. B. M. xvi. Delt.

p. 164.

Silhet.

B. BREVIVITTALIS, n. Sp.

Male blackish brown : fore wing with two transverse narrow yel-

low bands, a small black orbicular spot, and a large reniform spot

;

first band upright, the second oblique ; an irregular wavy submar-

ginal yellowish line Avith a longitudinal short straight yellow streak

below the apex ; a marginal row of triangular black spots : hind wing

paler, with rather indistinct blackish discal spot, a curved outer pale-

bordered narrow yellow band, and submarginal similar sinuous band

;

a row of blackish marginal lunules. Palpi edged with yellow. Legs

blackish, spotted with yellow.

Expanse lj\ inch.

Bengal. In Coll. A. E. Russell.

B. CHALYBEALIS, U. Sp. (PI. VII. fig. 8.)

Male und/emale dark chestnut-brown, more or less suffused with

chalybeous : fore wing with two narrow pale-inner-bordered darker

brown oblique transverse bands, between which is a narrow reniform

mark ; an indistinct submarginal irregular wavy narrow brown band :

hind wing with pale-bordered narrow transverse discal band, a less

distinct inner discal mark, and outer submarginal irregular brown
band ; ciUa greyish-speckled. Underside paler, speckled with grey.

Thorax and palpi chestnut- brown, the latter fringed with white in

the male.

Expanse If inch.

Darjecling. In Coll. W. S, Atkinson ; F. Moore.

B. STIGMATALIS, n. Sp.

Male and/enia/e dark fuliginous brown : fore wing with two widely

separated medial transverse blackish lines, the inner line nearly
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straight, the outer ^vavy, both bordered exteriorly with a chalybeous-

speckled double band ; a chalybeous-speckled black band at the base

of the wing, and two similar submarginal wavy bands ; orbicular and

reniform spots large, black ; a marginal row of black lunules : hind

wing and abdomen paler ; some whitish-bordered black sinuous

streaks from the anal angle ; marginal lunular line blackish. Under-

side brown : hind wing with two black discal spots and three outer

indistinct sinuous bands. Palpi in the male stout, reflexed over the

head, extending beyond the thorax, furnished with dense soft hairs

along the lengtli resting on the thorax ; second and third joints slightly

curved, of equal length ; third joint ensiform : in the female slender,

squamous, curved upwards ; third joint subulate, nearly as long as

the second. Antennae in the male pectinated, the pectinations formed

of fascicles of fine bristles ; in the female minutely serrated.

Expanse 1^ inch.

Bengal, In Coll. W. S. Atkinson ; F. Moore.

Genus Bocana, Walk.

BOCANA RASALIS, U. Sp.

Female dark fuliginous brown : fore wing with the base dull fer-

ruginous and brown-speckled ; a submarginal row of small yellow-

spots : hiiul wing and abdomen pale fuliginous brown. Thorax

streaked with ferruginous at the sides in front. Palpi ferruginous,

black-speckled. Underside paler ; costa and hind wing whitish-

speckled : fore wing with the costa near the apex slightly ferruginous

;

a short whitish costal streak before the apex : hind wing with dark

brown discal spot and two outer whitish-bordered narrow bands.

Both wings above and beneath with a black lunular marginal line.

Body and legs blackish brown ; legs with ferruginous spots.

Expanse 1
/j
inch.

Bengal. In Coll. A. E. Russell.

B. viRiDALis, n. sp.

Female dull green : fore wing thickly black-speckled, the speckles

forming some black streaks at the base ; a double wavy transverse

line before the middle, and some transverse patches beyond and on

the submargin ; a black discal spot and a black-speckled white spot

near the posterior angle : hind wing and underside dull pale cupre-

ous brown. Legs, thorax beneath, and palpi ochreous white.

Expanse 1| inch.

Bengal {SherwiU). In Coll. F. Moore.

B. aUADRILINEALIS, U. Sp.

Male brown : fore wing suffused with grey ; four transverse dark

brown narrow lines, the first subbasal and nearly upright, the others

inwardly oblique; the second line between a black "orbicular" and

a " reniform " dot ; a submarginal indistinct zigzag brown line : hind

wing cupreous brown. Anal tuft pale ochreous.

Expanse 1| inch.

Darjeeling. In Coll.W. S, Atkinson.
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B. MrRINALIS, n. sp.

Allied to B. tvrpitalis.

Female yellowish brown : fore wing somewhat greyish brown at

the base ; a brown s»ii)basal transverse outwardly oblique narrow
irregular line ; a straight transverse discal sinuous line, and a pale-

bordered straight subiuarginal line ; a small dark brown orbicular

and reniform spot : hind wing duller brown, with an indistinct nar-

row whitish streak from anal angle. Underside dull brown, with an
indistinct discal spot, and two narrow outer transverse brown bands.

Palpi blackish.

Expanse l^jj inch.

Bengal. In Coll. F. Moore.

Tribe Pyrales.

Fam. PvRALIDiE.

Genus Pyralis. Linn.

Pyralis LUCiLLALis, Walk. Cat, Lep. Het. B. M. xvii. Pyral.

p. 2t)8.

Darjeeliug (JJ^. S. Atkinson).

P. suFFUSALis, Walk. ib. xxxiv. Suppl. iv. p. 1235.

Calcutta (JF. S. Atkinson).

Genus Herculia, Walk.

Herculia bractealis, Walk. ib. xix. Pyral. p. 808.

Genus Aglossa, Latr.

Aglossa argentalis, n. sp.

Female. Fore wing silvery white ; two oblique medially trans-

verse blackish sinuous lines, the interspace being fuliginous brown,

except the costal portion nearest the apex ; base of wing and exte-

rior border partly fuliginous brown, the latter traversed by a white

lunular line ; a row of black marginal spots ; cilia white, with fuli-

ginous-brown edge and imier spots : hind wing cinereous. Head
and thorax Avhite, the latter with fuliginous spots. Abdomen cine-

reous brown. Palpi white above, fuliginous beneath. Underside

cinereous brown : hind wing paler and with a short brown discal

mark. Legs fuliginous, each joint tipt with white.

Expanse \\ inch.

Darjeeling. lu Coll. W. S. Atkinson ; F. Moore.

Fam. Ennychid-^.

Genus Pyrausta, Schr.

Pyrausta silhetalis, Guen. Uelt. et Pyr. p. 166 ; Walk. Cat.

Lep, Het. B. M. xvii. p. 311.

Botys silhetalis, Lederer, Wien. ent. Monat. vii. p. 364.
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Genus Rhodaria, Gueu.

Rhodaria concatenalis. Walk. Cat. Lep. Het. B. M. xxxiv.

Suppl. iv. p. 1284.

Darjeeling.

Fam. AsopiD^.

Genus Chnaura^ Lederer.

Chnaura octavialis.

Syngaiaia oc^«i'«a?i5, Walk. I. e. xvii. p. 334.

Chnaura octavialis, Lederer, Wien. ent. Monat. vii. p. 435, 1. 17- f. 4.

Darjeeling {W. S. Atkinson).

Genus Same a, Guen.

Samea gratiosalis. Walk. I. c. xvii. p. 3.57.

Darjeeling (W. S. AtJdnson).

Genus Agathodes, Guen.

Agathodes ostentalis.

Perinephela ostentalis, Gever, Hiibn. Zutr. Samml. exot. Schmett.

f. 833.

Agathodes ostensalis, Guen. Delt. et Pyral. p. 208.

Genus Terastia, Guen.

TeRASTIA DI.VERSAL1S.

Agathodes diversalis. Walk. /. c. xxxiv. Suppl. iv. p. 1307.

Darjeeling (JV. S. Atkinson).

Genus Leucinodes, Guen.

Leucinodes orbonalis, Guen. Delt. et Pyral. p. 223.

Fam. Hydrocampid.e.

Genus Oligostigma, Guen.

Oligostigma crassicornalis, Guen. Delt. et Pyral. p. 261;
Walk. I. c. xvii. p. 433.

Hydrocampa crassicornalis, Lederer, Wien. ent. Monat, vii. p. 451.

Oligostigma tripu7ictalis, V^^alk. I. c. xxxiv. Suppl. iv. p. 1531.

Genus Herdonia, Walk.

Herdonia osacesalis. Walk. I. c. xix. p. 964.

Silhet ; Darjeeling.

Genus Hydrocampa, Latr.

Hydrocampa pulchralis, n. sp.

Male and female pale straw-yellow : fore wing with some small
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ill-defined spots at the base ; a quadrate spot at the end of the cell,

two larger spots beyond it, one being below the latter, and some
outer ver}' small indistinctly defined spots and a wavy marginal line,

all the interspaces being dark brown : hind wing with a dark brown
discal spot, and a marginal band enclosing a large anterior spot and
smaller lower spots ; cilia alternate white and brown. Palpi above,

head, and thorax brown. Abdomen with narrow white segmental
bands. Underside paler. Palpi beneath and legs white. Fore tibiae

brown.

Expanse 1 inch.

Darjeeling. In Coll. A. E. Russell ; "W. S. Atkinson.

Fam. Spilomelid^.

Genus Lepyrodes.

Lepyrodes geometralis, Grueu. Delt. et Pyral. p. 278.

L. LEPiDALis, Walk. Cat. Lep. Het. B. M. xvii. p. 465.

L. PERSPICUALIS.

Zebronia perspicualis. Walk. I. c. xxxiv. Suppl. iv. p. 1347.
Botys Jlexissimalis, Walk. ib. p. 1426.

Darjeeling {W. S. Atkinson).

Genus Pycnarmon, Lederer.

Pycnarmon jaguaralis.

Spilomela jctffuaralis, Guen. Delt. et Pyral. p. 283.
Zeb7'0)iia jaffuaralis, Walk. ib. xvii. p. 486.

Pycnarmon jaguaralis, Lederer, Wien. cut. Monat. vii. p. 441,
t. 17. f. 11.

Darjeeling (W. S. Atkinson).

P. abraxalis.

Zebronia abraxalis. Walk. /. c. xxxiv. Suppl. iv. p. 1349.
Darjeeling (JF. S. At/cinso?i).

P. ZEBRALIS, n. sp. (PI. VII. fig. 12.)

3Iale and female white : fore wing with eleven transverse narrow
black bands ; cilia white : hind wing pale yellow, diffused with orange-
colour externally ; two black basal streaks and three equidistant ex-

terior spots, one being at the anterior angle, another above the anal

angle, and the third midway between them ; a white submarginal
line ; a black spot on cilia at the apex ; cilia pale ferruginous.

Thorax black-streaked. Abdomen pale ferruginous, with black sub-
terminal spots. Underside paler, marked as above. Legs and palpi
white, with black spots.

Expanse 1-j^ inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.
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P. VIRGATALIS, 11. Sp. (PI. VII. fig. 10.)

Male and female pearly white : fore wing with three small brown

basal spots ; a transverse subbas.il band, two short bands frpm the

costa, and two bands beneath them from the posterior margin ; a

similar band along exterior border : hind wing with four brown

transverse bands, the middle two joined at their base, the outer band

marginal. Thorax spotted with brown, three in front and five on

the top. Abdomen with two basal spots and anal tuft brown.

Underside paler, marked as above.

Expanse y^j inch.

Bengal. In Coll. W. S. Atkinson ; F. Moore.

P. AUROLINEALIS.

Zebronia auroIi7ieaHs,'Wa\k. Cat. Lep. Het. B.M. xvii. Pyral.p.478.

Darjeeling ( W. S. Atkinsoyi).

P. PLVTUSALIS.

Zebronia jaluhisalis,VJ^a\k. ib. p. 478.

Darjeeling (7F. S. Atkinson).

P. BISTRIGALIS.

Zebronia bistrigalis. Walk. ib. xxxiv. Suppl. iv. p. 1348.

Z. inscriptalis, Walk. MS. B. M. Coll.

P. DISCERPTALIS.

Zebronia discerptalis, '^^sW. ib. p. 1348.

Darjeeling.

Fam. Margaronidje.

Genus Gtlyphodes, Guen.

Glyphodes STOLiALis, Gucu. Delt. et Pyral. p. 293.

Darjeeling.

G. DiuRNALis, Guen. ib. p. 294.

Darjeeling {W. S. Atkinson).

G. c^sALis, Walk. Cat. Lep. Het. B. M. xvii. Pyral. p. 499.

Darjeeling.

G. LUCIFERALIS.

Botys lueiferalis,V^W\i. ib. xxxiv. Suppl. iv. p. 1412.

G. lora, MS.
Darjeeling.

G. ACTORiONALis, Walk. ib. xvii. Pyral. p. 498; Lederer, Wien.

ent. Monat. vii. t. 14. f. 4.

Darjeeling.
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Gr. LACUSTRALIS, 11. Sp. (PI. VII. fig. 11.)

Male and female brownish ochreous : fore wing with a black-

bordered pearly pinkish-white semitransparent irregular longitudinal

medial streak extending from near the base beneath the cell to near

the apex, crossed by an oblique black spot beneath an indistinct

black discal spot ; exterior border of white streak broadly margined

with black and with an outer or submarginal lunular black line

:

hind wing pearly white, semitransparent, with a brownish ochreous

outer border, which is margined within with black ; cilia white.

Palpi above, head, and sides of thorax brownish ochreous ; top of

thorax and base of abdomen pale yellowish ; tip ochreous. Palpi

and thorax beneath and legs white. Underside paler.

Expanse If inch.

^Bengal. In Coll. W. S. Atkinson ; F. Moore.

G. VAGALis, Walk. Cat. Lep. Ilet. B. jM. xxxIy. Suppl. iv. p. 135G.

Darjeeling ( W. S. Atkinson).

Or. GASTRALis, Walk. ib. p. 1354.

Darjeeling.

Genus Maruca, Walk.

Maruca AaUATiLis, Walk. I. c. xviii. Pyral. p. 540.

Genus Synclera, Lederer.

Synclera traducalis.

Eudioptis traducalis, Zeller, Lep. CafFr. (1852) p. 54.

Synclera traducalis, Leder. Wien. ent. Monat. vii. p. 444.

<S. retinalis, Leder. ib. 1857, p. 100.

Glyphodes univocalis,^^s\\i. I. c. xviii. p. 499 (1859).

Genus Phakellura, Lansdown Guilding.

Phakellura indicalis.

Eudioptis indica, Saunders, Zool. ix, p. 3070.

Vhukellura /«£/2c«, Walk. I. c. xviii, p. 514.

P. gazorialis, G-uen, Delt. et Pyral. p. 297.

P. transltjcidalis, Guen. ib. p. 299.

Silhet.

P. suPERALis, Guen. ib. p. 299.

Silhet.

Genus Cydalima, Lederer.

Cydalima laticostalis.

Margarodes laticostalis, Guen. ib. p. 303.

Margaronia laticostalis,^^a.\k. I. c. xviii. p. 528.

Cydalima laticostalis, Leder. Wien. ent. Monat. vii. p. 397.

Silhet.
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C. CONCHYALIS.

Margarodes concfiijalis, Gruen. Delt. et Pyral. p. 303, pi. 8. f. 9.

Margaronia conchyalis. Walk. Cat. Lep. Het. B. M. xviii. p. 529.

Cydalima conchyalis, Leder. L c. p. 397.

Larva feeds on Echites untidysenterica.—A. Grote, Esq.

Genus Pachyarches, Lederer.

Pachyarches amphitritalis.

Margarodes amphitritalis, Guen. I. c. p. 307.

Margaronia amj)hitritalis, y^&Wi. I.e. xviii. p. 529.

Pachyarches amphitritalis, Leder. I. c. p. 398.

Silhet.

P. psittacalis.

Parotis psittacalis, Hiibn. Samml. exot. Sclivnett. f. 523.

Margarodes psittacalis, Guen. /. c. p. 308.

Margaronia psittacalis, Walk. I, c. xviii. p. 529.

Pachyarches psittacalis, Leder. /. c. p. 398.

P. POMONALIS.

Margarodes pomonalis, Guen. /. c. p. 309.

3Ia}-garo7iia pomonalis,'\\n\k. I. c. xviii. p. 530.

Pachyarches pomonalis, Leder. /. c. p. 398.

P. marthesiusalis.

Margaronia marthesiusalis, Walk. I. c. xviii. p. 53

L

Darjeeling (TF. S. Atkinson).

Genus Sisyrophora, Lederer.

Sisyrophora PFEiFFERiE, Leder. I. c. p. 399, t. 13. f. 13.

Darjeeling.

Genus Margaronia, Hiibner.

Syn. Margarodes, Guen.

Margaronia transvisalis, Walk. /. c. xix. p. 976.

Darjeeling (JV. S. Atkinson).

Genus Hoterodes, Guen.

Hoterodes cinerealis, n. sp.

Male and female silky cinereous : hind wing and abdomen whitish

cinereous ; anal tuft yellow : hind wing of female with an indistinct

dusky marginal band. Palpi ochreous. Underside paler.

Expanse, d 1^, $ l^inch.

Darjeeling. Li Coll. A. E. Russell ; W. S. Atkinson.
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Genus Pygospila, Gtuen.

Pygospila tyresalis.

Phalcena-pyralis tyres. Cram. Pap. Exot, iii. pi. 263. f. C.

Pygospila tyresalis, Gruen. Delt. et Pyral. p. 312.

Genus Euglyphis, Hiibu.

Syn. Neurina, Guen.

EuGLYPinS PROCOPIALIS.

Phalcena-pyralis procojnalis, Crara. Pap. Exot. iv. pi. 368. f. E.

Euglyphis procopialis, Hiibu. Verz. Schmett. p. 341 ; Walk. Cat.

Lep. Het. B. M. xvii. p. 538.

Neurina procopialis, Guen. Delt. et Pyral. p. 314 ; Lederer, Wien.
ent. Monat. vii. p. 395.

Genus Filodes, Guen.

Syn. Pinacia, p., Hiibn.

Filodes fulyidorsalis.

Pinacia fidvidorsalis, Geyer, Hiibn. Zutr. Samml. exot. Schmett.

f. 643.

Filodes fulvidorsalis, Guen. Delt. et Pyral. p. 317; Leder. Wien.
ent. Monat. vii. t. 12. f. 17.

EufflyphisfulvidorsaliSj'Wa.lk. Cat. Lep. Het. B. M. xvii. Pyral.

p. 539.

Filodes nigrolinealis, n. sp.

Male bright ferruginous : fore wing with a narrow black streak

between the veins ; two black spots within the cell, and three others

at the base of the wing ; cilia dark cinereous brown : hind wing and
abdomen dark cinereous brown. Underside paler, with the costa

and apex also cinereous brown. Legs cinereous black. Palpi black,

;

tipped with ferruginous. Proboscis black.

Expanse ly^^;^ inch.

Bengal. In Coll. A. E. Russell.

F. OCTOMACULALIS, U. Sp.

Female dark fuliginous black. Thorax, abdomen, and base of

fore wing metallic blue. Both wings with a large semitransparent

white discal spot, and a smaller similar spot below the cell half-way

from the base of the wing. Underside paler. Fore femora with a

white spot at the base ; all the tarsi white. First joint of the palpi

white.

Expanse 1^ inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.
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Fam. BoTYD/E.

Genus Astura, Guen.

AsTURA puNCTiFERALis, Gucii. Delt. et Pyral. p. 320 ; Walk.
Cat. Lep. Het. B. M. xviii. p. 548,

Botys 2JunctiferaIis, Lederer, "Wien. eut. Monat. vii. p. 364.

B. evaxalis, Walk. /. c. p. 9i);>.

Genus Botyodes, Guen.

BoTYODES AsiALis, Gucu. /. c. p. 321 ; Ledever, I. c. t. 13. f. 8

;

Walk. /. c. p. 551.

B. FLAVIBASALIS, n. sp.

Male and female yellow ; with a broad exteiioi' marginal chaly-

beate cinereous-brown band, the inner border defined by a narrow
black line : fore wing with the border of the band bent below an
elongated transverse discal cinereous-brown spot ; band of the hind

wing with a straight inner border : fore wing with two small black

basal costal spots, and a narrow transverse subbasal black line. Some
black spots on the thorax. Underside paler, without the basal spots

and transverse line. Femora and tibiae with a black spot at the apex.

Expanse l-f*y inch.

Bengal. In Coll. A. E. Russell ; W. S. Atkinson.

Genus Botys, Latr.

BoTYS sciNiSALis, Walk. I. c. xviii. p. 648.

B. iLLisALis, Walk. I. c. xviii. p. 653 ; Lederer, I. c. t. 9. f. 12.

Darjeeling (W. S. Atkinson).

B. UNiTALis, Guen, Delt. et Pyral. p. 349 ; Walk. I. c. xviii. p. 655.

B. meffapteralis,Wa]k. I. c. xxxiv. Suppl. iv. p. 1407.

B. MULTiLiNEALis, Gucu. I. c. ]). 337, pi- 8. f. 11 ; Walk. /. c.

xviii. p. 661 ; Lederer, /. c. t. 11. f. 3.

Zebronia salomealis, Walk. /. c. xvii. p. 476 ; Suppl. iv. p. 1348.

B. DAMOALis, Walk. Cat. Lep. Het. B. M. xviii. Pyral. p. 656.

B. AMYNTUSALis, Walk. ib. p. 662.

Darjeeling {W, S. Atkinson).

B. iNcisAns, Walk. Catal. Lep. Het. B. M. xxxiv. Suppl. iv.

p. 1410.

Darjeeling.

B. I'LAGALis, n. sp.

Male and female cinereous white : fore wing with a cinereous-

brown costal band, discal spot, outer transverse liue, and broad ex-
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terior band : hind wing with a similar transverse discal Hne and outer

band ; cilia whitish anteriorly and with a brown inner line. Sides

of head and thorax and third joint of palpi dark brown. Abdomen
whitish ; tip brownish. Underside paler.

Expanse y'^ inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

B. iNCOLORALts, Gruen. Delt. et Pyral. p. 333 ; Walk. Cat. Lep.

Het. B. M. xviii. p. 656 ; Lederer, L c. p. 364.

Silhet.

B. MACCALis, Lederer, I. c. p. 466, t. 9. f. 14.

Silhet.

B. zEALis, Gruen. l. c. p. 332 ; Walk. I. c. xviii. p. 6.06 ; Lederer,

I.e. p. 364.

Silhet.

B. TULLALis, Walk. L c. xviii. Pyral. p. 649.

Silhet.

B. CALETORALis, Walk, ib. p. 651.

Silhet-

B. PATULALTS, Walk. ib. xxxiv. Suppl. iv. p. 1405.

Darjeeling.

B. SUBTESSELLALIS, Walk. ib. p. 1406.

Darjeeling.

C. coNCATENALis, Walk. ib. p. 1408.

Darjeeling.

Genus Dysallacta, Lederer,

Dysallacta negatalis.

Phalangioides negatalis, Walk. /, c. xvii. Pyral. p. 468.

Dysallacta negatalis, Lederer, Wien. ent. Monatschr. p. 393, 1. 13.

t^.
Butys monesvsalis, Walk. /. c. xviii. p. 653.

B. phanasalisy Walk. ib. p. 727.

Darjeeling (?F. S. Atkinson),

DESCEIPTION OF PLATES VI. & VII.

Plate VI.

Fig. 1. Ti/mpanisfes pallida, p. 40.

2. tentacea, p. 49.

3. Epilecta pulcherrima, p. 54.

4. St/pna curvilinea, p. 61).

5. Checupa forfissinia, p. 60.

6. Diphtera pa/fida, p. 46.

7. Leucania pidchrrrima, p. 48.

8. Gorfyna cuprea, p. 50.

9. Euplexia discisignata. p. 57.

Proc. Zodl. Soc— 1867, No. VIL

Fig. 10. Canna pidchripicfa, p. 61.

11. Hadena auroviridis, p. 59.

12. Briada var/ai/s, p. (Ki.

13. Vlusia semii'iffa, p. 6-'}.

14. Biphfera discihrunnea, p. 46.

15. Auchmis s//c/ci7nerms, p. 49.

16. Eiqilciia alhovittafa, p. 57.

17. Hadena alhidisca, p. 59.

18. Mgthimna ccrinna, p. 47.
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Plate VII.

Fig. 1. Cofuza deficiens, p. 74. I Fig. 7. Echana -plicalis, p. 86.

2. Jffriojn's discalis, p. 57.
'•

8. Bertula chalyhealU ( ^ ), p. 87.

3. favia cafocaloidcs, -p. 11. 9. A?ioratka cosfalis { ^ ), p. 82.

4. FasccUina i-iridis, \). 7i). 10. Tycnarmon virgatalis, p. 92.

5. Episparis tortuosalis ( (? ), p. 81.
j

11. Glyphodes lacustralis, p. 93.

6. Talapa caliginosalis, p. 82. i 12. Pycnarmon zebralis, p. 91.

[End of Part II.]

January 24, 1867.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

Mr. P. L. Sclater called the attention of the Meeting to a speci-

men of a s])ecies of Ratel (Melltvora), ohtained by the Society on the

3rd of August 1 866 from a dealer in Liverpool, who stated that he
had received it by the West-African Mail. This animal appeared to

belong to a species different from either the Indian Mellivora indica

or the South-African M. cajiensis, of both of which the Society's

Menagerie had for several years contained living specimens. Dr.

Gray had diagnosed these two species of Mellivora in a recent com-
munication to the Society * as follows :

—

Mellivora indicu. Black ; the back iron-grey ; crown of the head

white. India.

Mellivora capensis. Black; the back iron-grey ; the crown 'and a

broad stripe down each side of the back to the tail white. South Africa.

To these species, both correctly figured in the second series of

AVolf and Sclater's ' Zoological Sketches,' Mr. Sclater proposed to

add a third, founded upon the present specimen, to be diagnosed as

follows :

—

Mellivora leucouota (Plate VIII.). Smaller: black; back white,

])urer towards the crown. West Africa.

The following papers were read :—

-

I. On a New Geckoid Lizard from Ci^loii.

By Dr. J. E. Gray, F.R.S., Y.P.Z.S., &c.

(Plate IX.)

The British Museum has lately received from Mr. Cutter some
specimens of a Gecko from Ceylon, whicli appear to be undescribed

and to form a distinct genus, which may be called Geclioella.

Toes five on each foot; they are thick at the base, with the ends

more slender and rather compressed ; the under surface is furnished

* See P. Z. S. 1865, p. 680.
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with a series of larger entire scales, which are rather far apart ; those

of the underside of the thicker basal portion are the larger, and the

scale at the end of the thick portion, before it becomes contracted,

is the largest.

The thumbs and toes are furnished with sharp compressed claws.

The back is covered with minute scales, with a very large number of
larger, convex, rather trihedral, tubercles. The outer side of the

forearm and thigh have tubercles like the back, but smaller in size.

The tail, I suspect, in the perfect state is furnished with rings of tri-

hedral tubercles ; but in all the specimens in the Museum the tail has
evidently been reproduced, and is covered with square smaller scales.

There are no preanal or femoral pores. The scales of the under-
side of the body and throat are rhombic and smooth. The pupil
oblong, erect. The lips have a single series of labial shields, with
four chin-shields under the front lower labial shields.

This genus differs from Homonota and Naultinus in the back
being tubercular, from Eublepharis in having no preanal pores, and
in tlie pupil being oblong, erect. It is separated from Naultinus
also by the absence of the preanal pores.

Geckoella punctata. (PI. IX.)

Upper surface of head, back, and tail dark chocolate-brown (in

spirits) ; under surface paler. The temple, occiput, and back with
numerous small white spots ; those on the back placed in four lon-

gitudinal rows ; those on the tail more or less confluent, and form-
ing transverse rings. The dorsal spots are formed of several white

scales. There is a single spot in the centre of the hinder part of

the occiput. The outer sides of the legs are obscurely spotted. The
crown of the head is covered with small uniform granular scales.

Hab. Ceylon. Brit. Mus.

2. Descriptions of some New or little-known Species of Fishes

in the Collection of the British Museum. By Dr. Albert
GiJNTHER^ F.Z.S.

(Plate X.)

Centropristis dispilurus.

Allied to C phoebe.

D.
J^.

A. ^. L. lat. 45. L. transv. 5/14.

Prseoperculum rounded, finely serrated behind, entire below, with-

out projecting angle. Eye of moderate size, two-ninths of the length

of the head. Belly with a broad white cross band. A small round
black spot above and below on the root of the caudal fin.

Trinidad.

The height of the body is equal to the length of the head, and is

comprised twice and three -fourths in the total length (without cau-
dal). Diameter of eye much more than the width of the interorbital
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space, but somewhat less than the extent of the snout, contained

four times and one-half in the length of the head. Opercles scaly ;

the scales on the piseoperculum in seven or eight series, much
smaller than those on the operculum and rest of the body. Cleft

of the mouth oblique, the upper maxillary reaching to the vertical

from the centre of the eye
;
praeorbital somewhat wider than the

maxillary. Praeoperculum rounded, finely serrated behind, entire

below ; sub- and interoperculum entire. Operculum with three flat

short points, the upper and lower of which are concealed by the

scales, the middle one being the longest and sharpest.

Dorsal fin commencing just above the extremity of the operculum

;

its spinous portion scarcely lower, but longer, than the soft ; the

fourth, fifth, and sixth spines are the longest, more than one-third

the length of the head ; the first spine is very short, half as long as

the diameter of the eye. Soft dorsal rounded ; the anterior and
middle rays the longest, the sixth being not quite twice as long as

the last spine. Caudal fin truncated, slightly rounded at the angles,

about one-sixth of the total length. Anal with the soft portion narrow

and deeper than the dorsal fin ; second anal spine strong and long,

two-fifths the length of the head ; third anal spine much longer than

the first. Pectoral long, rounded, reaching to above the vent, four-

fifths of the length of the head. Ventrals not reaching to the vent.

Teeth villiform; several larger teeth in the outer series of both jaws.

Vomerine and palatine teeth in narrow bands. Tongue toothless.

Brownish olive, with indistinct darker cross bands extending on

the dorsal fin. A broad white cross band on the belly, before the

vent, extending upwards to the level of the pectoral fin. A small

deep-black spot behind the top of the last dorsal spine, on the middle

of the two first dorsal rays ; several other, irregular, more or less

distinct spots on the dorsal fin corresponding to the cross bands on

the body. The soft vertical fins with transverse series of small

brownish spots. A small black round spot above and below on the

root of the caudal fin. Pectoral red ; ventral blackish.

Two specimens, 4 inches long.

Plectropoma sustjki, Schleg. ; Giinther, Cat. Fish. i. p. 160.

This species was known from the Chinese and Japanese Seas only;

and as the prseoperculum has not been well described by Schlegel, I

think it necessary to give a description taken from two fine examples,

12 inches long, sent by Mr. Krefft from Sydney.

D. ij. A. |. L.lat. 110.

The depth of the body is contained thrice or twice and two- thirds

in the total length (without caudal) ; the length of the head (oper-

cular spine and membrane included) twice and two-thirds ; snout

moderately pointed, longer than the diameter of the eye. The cleft

of the mouth is wide and oblique, the maxillary extending to the

posterior margin of the orbit. Snout with minute rudimentary

scales, upper maxillary and mandible scaleless ; one-half of the prse-

orbital with small distinct scales. Eye situated immediately beneath
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the upper profile of the head; its diameter is contained five times and

one-third in the length of the head, and equal to the distance he-

tween the eyes ; forehead between the eyes convex. The other parts

of the head are thickly covered with small scales. Praeoperculum

with the posterior margin finely serrated, and with from two to five

larger teeth on the lower limb.
' Operculum with two flat prominent

spines, the lower being smaller.

Dorsal fin rather elevated, no notch before the soft portion. Ver-

tical fias covered with minute scales at their base and basal half.

The first dorsal spine is above the base of the longest spine of the

operculum, and is not quite one-half the length of the last spine ;

the second is rather more than twice as long as the first ; the third

and fourth are the longest, nearly half as long as the head ; mem-
brane between the spines very deeply notched : the length of the

base of the soft portion is two-thirds of that of the spinous ; it is

slightly, if at all, inferior to the spinous portion in height, and has

the upper margin convex. Distance between dorsal and caudal fins

equal to the depth of the free portion of the tail. Caudal truncated,

one-sixth of the total length.

The first anal spine is short, less than half the length of the

second ; the second is of moderate thickness, the third is the long-

est, much shorter than the first ray, and not quite one-third of the

length of the head ; the soft portion is rounded, and its distance

from the commencement of the caudal is one-half of the depth of the

body. Pectoral well developed, rounded, reaching to the level of the

vent, its length being contained five times and one-half in the total

;

its base has very minute scales. Ventrals as long as or longer than

the pectorals, inserted below the base of the pectorals ; their spine

is three-fifths of their entire length.

Teeth rather coarse, cardiform ; a pair of canines in the front of

both jaws ; palatine teeth in narrow bands ; vomerine teeth in a tri-

angular patch.

Coloration as in the specimen figured by Schlegel.

XiFHOCHiLus FAsciATUs. (Plate X.)

D. ^. A. ^. L. lat. 29. L. transv. 4/10.

The height of the body is one-third of the total length, the length

of the head nearly one-fourth. Head rather longer than high, com-

pressed, the width of the interorbital space (which is flat) being equal

to the diameter of the eye. Eye immediately below the upper pro-

file, in the middle of the length of the head. Anterior and posterior

canine teeth greenish blue. Scales on the cheek in six series. Oper-

cular membrane of moderate extent. Pectoral fin without a notch

behind, nearly as long as the head, extending to the vent. Caudal

fin truncated. The ground-colour of the head and upper part of

the trunk appears to have been reddish orange, of the hinder and

lower parts greenish. Head and body with bluish-ashy cross bands,

each edged with violet. Three such bands across the upperside of

the head, two being narrow and in front of the eves, the third broad
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and between the eyes. Another band runs fiom the eye to the ex-

tremity of the maxillary and round the chin. The succeeding band
encircles the head entirely ; crossing thfi nape, and descending over

the preeoperculnm, it reaches across the isthmus of the throat. Body
with five cross bands, the posterior becoming broader, leaving only

a narrow interspace between them r'-^the first from before the dorsal

fin across the operculum ; the second from the third, fourth, and
fifth dorsal spines to behind the ])eetoral ; the fifth occupies the

space between the posterior dorsal and anal rays and nearly the whole

of the free portion of the tail. Dorsal fin violet at the base, orange-

coloured above, with violet tips to the rays and spines ; anal and veu-

trals similarly coloured ;
pectoral and caudal fins orange-coloured.

Two dried examples, 8 inches long, of this species were received

from Cape York, Australia.

Champsodon (g. n. Trachininorum)'.

Body compressed, elongate, covered with minute granular scales.

Cleft of the mouth oblique, very wide. Eye lateral, directed up-

wards. Two dorsal fins ; ventral fins jugular
;
pectorals com])osed

of very fine branched rays, united by a thin membrane. Teeth in

the jaws in a single series, not closely set, of unequal size, those of

the lower jaw longer than the upjier ones. Vomerine teeth cardi-

form, in two separate patches ;
palatine teeth none. Gill-openings

exceedingly wide. None of the bones of the head armed.

China Seas.

Champsodon vorax.

D. 5120. A. 17. V. 1/5.

The head is compressed, nearly twice as long as deep, and its

length is two-sevenths of the total (without caudal). The cleft of

the mouth is exceedingly wide, extending behind the eye, and its

width being much more than one-half of the length of the head.

The lower jaw is bent ujiwards and projects far beyond the upper.

The snout (without the projecting part of the lower jaw) is not much
longer than the eye, the diameter of which is one-fifth or one-sixth

of the length of the. head. The eye is situated in a notch of the

upper profile ; the iuterorbital space slightly concave, and rather

narrower than the eyes. Crown of the head scaly. Opercular mar-

gin very thin, flexible, radiated. The height of the body is contained

five times and one-half in the total length (without caudal). Caudal

fin emarginate. Pectorals much shorter than ventrals, which extend

nearly to the vent. Coloration uniform.

A single specimen of this species, 2| inches long, and not in a

good state of preservation, was presented by Vice-Admiral Sir E.

Belcher to the British Museum.

Mastacembelus cryptacanthus.

D. 24
I

100. A. 2|ca. 100.

Pr?eoperculum with two spines. The maxillary extends to the
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vertical^ from tlie front margin of the eye. Vertical fins united, the

anal very low ; dorsal spines small, feeble, almost hidden in the skin.

Body much elongate, its greatest depth being one-half of the length

of the head (without rostral appendage), which is one-tenth of the

total. Brownish black ; posterior part of the tail finely and irre-

gularly punctulated with black.

A single specimen, 9 inches long, was presented by Dr. J. A. Smith
with other fishes from the Camaroon country. The occurrence of

Indian forms on the West Coast of Africa, such as Perioplithalinus,

Psetfus, Mastacembelus, is of the highest interest, and an almost new
fact in our knowledge of the geographical distribution of fishes.

Arius australis.

To judge from the description, this species would appear to be

allied to A. surinamensis.

D. 1/7. A. 16-17. P. 1/10.

Arius ansfrafis.
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The height of the body is contained from four times to four times

and a half in the total length (without caudal), the length of the

head thrice and a third or thrice and a fourth ; the -greatest width

of the head is five-sixths of its length. Occipital process as long as

or longer than broad, granulated, with a very obtuse median ridge,

extending to the small basal bone of the dorsal fin. Eye of mo-
derate size, much nearer to the snout than to the extremity of the

operculum, the length of the snout being nearly one-half of that of

the postorbital portion of the head ; upper jaw somewhat longer

than the lower. The teeth on the palate form a broad arched band,

the vomerine patches being slightly separated from the palatine, and
either perfectly continuous in the middle or but slightly interrupted.

The maxillary barbels extend to, or sometimes not quite to, the root

of the pectoral ; the outer ones of the mandible to the gill-opening.

Dorsal spines strong, half as long as the head, slightly serrated in

front and behind. Adipose fin as long as or shorter than the dorsal,

its length being less than one-third of the distance between the two
fins. Pectoral spine stronger and a little longer than that of the

dorsal fin ; ventral fins moi'e or less shorter than pectorals. Porus
axillaris minute. Sides of the body silvery, upper parts uniform
blackish.

Mr. Krefft has sent us three specimens of this Arius, the largest

being 18 inches long. They were caught in the Hunter River, New
South Wales, near x\sh Island, by the Hon. A. \Y. Scott, M.A., and
are also to be obtained in nearly all the streams further north.

3. Descriptions of some New Species of Safijridce belonging to

the Genus Euptijchia. By Arthur G. Butler, F.Z.S.,

Assistant in the Zoological Dejaartmentj British Museum.

(Plates XI. & XII.)

I am now enabled, through the kindness of Mr. Ilewitson, to de-

scribe some beautiful new species of Enptychia, the names of which
I introduced in my monograph of this genus in the Society's ' Pro-
ceedings' for 1866 (pp. 458 et seq.).

The first of these species is in some respects much like my E. eri-

yone ; it is perhaps most closely allied to E. usitata, and belongs to

the same group with E. myncea and E. camerta of Cramer. It is

included in my monograph under the name of Euptychia themis.

1. Euptychia themis, Butler, MS. (PI. XII. fig. 13.)

(5 . Alee supra olivaceo-fusccB : antica I'mea apud marginem un-
diilata et margine ipso niyris ; afis de linea undulata fvsces-
centibus ; linea marginali ochreo-alba, puncto ocellari subapi-

cali nigro-fiisco ; ciliisfuscis, radicibus pallidioribus : jjosiicce

fascia antemarginali nigro-fusca undulata, li/ieom oc/ireu-alhaiu
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includente ; linea marginali albida ; margine ipso nigro ; ciliis

ad venarum apices fuscescentibus, aliter velut in anticis ; ocello

magno subanali alternque miniino ovali ad marginem internum
propiore nigris flavo cinctis et chalybeo jmpil/aiis, majore bi-

pupillato : co?piis olivaceo-fuscum, antennis ochreo-fuscis nigro

annulafis.

Alee suhtus inulto pallidiores, area apicali roseo-albicante ; striis

diiabus mediis rufo-fuscescentibus late separatis, ad costam
anticarum divergentibns, externa ad unguium ani posticarum
angulata, et intus fusco paulum marginata ; linea submarginali
unduluta et dentata, nigra ; areola externa, prcBcipue ad mar-
ginem, lactea et lineam nigram, quce apud angulum ani sat
grossa fit, includente ; hcec linea hi anticis subintegra, in pos-
ticis autem angulis alternis iindata et ad plicas alarum dentata
est ; margine ipso nigro ; ciliis velut supra ; fascia discali in-

distincta, oeellos includente, anticarum flavescente, posticarum
fuscescente : anticcB ocellis quatuor apud apicem, nigris, Jlavo
cinctis et chalybeo pupillatis, apicali minimo, secundo maximo,
aliis duobus geminatis : posticce ocellis sex, quinque antemargi-
iialibus, unoque ptinimo lineam externum medium terminante,

Jlavo cinctis et chalybeo bipupillatis, secundo et quarto maximis
nigris : corpus cinerascens, untennis flavescentibus et nigro
clavatis.

Exp, alar. unc. 2.

Hab. 1 {Coll. Hewitson).

2. EuPTYCHiA VESfiGiATA, Butler, MS. (PI. XII. fig. 17.)

d" . Alee supra oUvuceofuscce, striis duabus mediis bene separatis;
stria denticulata untemarginali et linea altera submarginuli
nigro-fuscis ; murgine ipso nigro: posticce ocellis duobus con-
suetis minutissimis, vix distinguendis, subanalibus, argenteo
pupillatis : corpus nigro-fuscum, antennis nigris ulbido annu-
latis et jlavo cinctis.

AlcE subtus multo pallidiores, atomis plurimis fuscis rorutce

;

fusciis duubus mediis tenuibus fluvis utrinque nigro cinctis,

posticarum minus regularibus et ad marginem internum angu-
latis : posticce linea simili, angulis alternis undata, submargi-
nali ; linea ad marginem communi ochreo-albida ; margine et
stria antemarginuli nigris : anticce ocellis tribus apud apicem
parvis, apiculi majore nigro, ochreo cincto et argenteo pupil-
lato, secundo partim simili sed geminato, parte inferiore iadi-
stincta fusca, tertio ovalifusco indistincto ; linea submarginali
angulis alternis undata nigra: posticce ocellis sex parvis ochreo
cinctis et fusco circumcinctis, prima et sexto minimis ; tertio et
quarto fuscis argenteo I'oratis, aliis ebeninis argenteo bipupil-
latis : corpus cinerascens, antennis flavescentibus.

Exp. alar. unc. \\.

Hab. Minas Geraes, Brazil {Coll. Hewitson).
In some respects allied to E. ambigua, Butl., but in the double

central lines more nearly resembling E. nebulosa ; on the underside
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much like a gigantic specimen of E. binalinea, and, excepting in the

form of the central lines, very near to E. grimon, Godt.

3. EuPTYCHiA sTRAMiNEA, Butlcr, MS. (PL XII. fig. 9.)

<S . Alee supra olivaceo-fuscce, certo situ cupreo-fuscce : anticce

elongatcB, apice acuto ; marglne interno breoi ; margine postico

fnscescente, ciliis pallidis : posticce margine extenio jjaulio))

imdulato, post medium abrupte angulato ; fascia lumdafa sub-

marginuH, duabusque tenuioribus paulum sinuatis, fuscis ;

ocello subanali minimo subgeminato consueto indistincto ; ciliis

pallidis : corpus nigrescens, antennis ferrugineis.
Alee subtus ochracecE fusco roratce, disco roseo-pallescente ; lineis

duabus mediis sat late separatis, continuis, subintegris, fuscis,

externa intus ochreo-fusco marginata ; linea.submarginali lu-

nulata aliisque duabus tenuioribus vix sinuatis fuscis ; linca

antemarginali ochrea ; fascia indistincta fusca, ocellos inclu-

dente : anticce ocello unico subapicali, posticoi duobus subapi-

calibus duobusque subanalibus, apicali et anali minimis, nigris

ochreo cinctis et argenteo j)upillatis, internis postica?-um bipu-

pillatis: corpus albido-cinereuin, pedibus qchreis, palpis fusces-
centibus, antennis flavis.

Exp. alar. unc. 2.

Hab. Minas Geraes, Brazil {Coll. Hewitson).
This species is allied to E. variabilis, Biitl. In outline it most

nearly approaches to the Rio form ; from this insect it chiefly differs

in having only one very minute subanal ocellus on the upperside of

the hind wings, and in the different position of the central lines and
paler colouring on the underside.

4. EuPTYCHiA ANGXJLARis, Butler, MS. (PI. XII. fig. 8.)

J • AlcB supra lineis submarginalibus obsoletis ; ocello posticarum

ad angulum ani magis approximante ; aliter velut in sp. prcece-

dente : anticce apice subangulato : j^osticcs margine externo post
medium valde angulato, margine apicali obliquo vix sinuato; mar-
gine anali magis sinuato: corpus nigrescens, antennis nigris.

Ala subtus prima visu eis sp. prcecedentis simillimcB, pallida, fusco
roratce; lineis duabus subparallelis et subinteg?-is fuscis, intus

ochreo inarginatis ; margine postico fuscescetite ; margine ipso

nigro ; linea submarginali denticulata, et ad angulum ani pos-

ticarum sinuata, nigro-fusca : anticce. ocellis quinque nigris

punctiformibus obscure ochreo cinctis et chalybeo p\ipillatis :

posticus ocellis sex nigris parvis, primo, tertio et quarto minimis,

obscure ochreo cinctis et chalybeo pupillatis, sexto unipupillato,

aliis bipupillatis : corpus cinerascens ; pedibus femoribus albi-

cantibus, tibiis tarsisque ferrugineis : caput j)alpis cinereis

;

antennis roseo-albidis, ferrugineo clavatis.

Exp. alar. unc. 2.

Hab. Minas Geraes, Brazil (Coll. Hewitson).
Allied to the preceding species, but differing in form and in the

disposition of the markings on the wings.
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.5. EuPTvcHiA ocHRACEA, Butlev, MS. (PI. XI. fig. 5.)

Afce supra oHvaceo-fusca; ; murgine postico fuscescente : j)ostic(e

ciliis jjallidis : corpus nigrescens, antennis nigris.

Alee subtus ochraceo-fuscce, fusco roratce ; lineis duahus mediis,

ad castas divergentibiis, pauhun irregularihus, externa intus

obiimhrata, extus a fascia communi discali Jfavo-ochrea latius

margiiiata ; hac anticarum multo tenuiore et extus a fascia

communi fusca (ocellos includenfe) margiiiata; linea submar-
ginali undulata ; linea marginali, extus ochreo marginala, et

margine ijjso nigro-fuscis : anticcp. ocellis duobus punctiformibus
obsoletis : posticce ocellis sex nigris punctiformibus ochreo

cinctis,secundo et quinto majoribus et argenteo roratis : dorjyns

fuscum, pedibus pallidis, antennis ferrugineis.
Exp. alar. unc. \'~.

Hab. Brazil {Coll. Hewitson).
Allied to E. renata. Cram., but in some respects more closely

resembling E. variabilis, Biitl.

C. EupTYCHiA PRONOPHiLA, Butlcr, MS. (PI. XII. fig. 20.)

c? . Alee supra olivaceo-fuscce ; margine externa paulum obscn-
riore ; ciliis cinereis : corpus nigrescens.

Alee subtus olivaceo-fuscce : anticcB fascia lata discali paUidiore,
utrinque fusco obscuriore cincta, intus subintegra, extus angulis

alternis denticulata, ocellos quinque minimos includente, quorum
quintus indistinctissimus est, secundus niger ochreo cinctus et

albo pupillatus, alii albi fusco cincti et obscurius ochreo cincti;

areola marginali fusco-cinerascente ; linea indistinctissima

fusca ; margine ipso nigra : posticce lituris plurimis pai'vis

lineisque duabus apud basin siibparallelis irregularibiis fuscis ;

margine interna albo-cin-^rascente ; fascia discali triangidari

alba, de margine anuli ad apicein currente, intus nigro-fusca
irregulariter marginata ; fascia extus adjacente, velut in an-
ticis pallida, ocellos quinque parros includente ; horum primus,
tertius et quartus albi fusco cincti et latius ochreo pallida

circumcincti sunt, alii duo distincti nigri albo pupillati et

Jlavo cincti sunt ; areola marginali fusco-cinerascente ; mar-
gine ipso nigro : corpus fuscescens, pedibus pallidis, antennis

flavescentibus nigro acuminatis, palpis fuscis.
Exp. alar. unc. \^.

Hab. Rio Janeiro (Coll. Hewitson).
This interesting insect is not very closely allied to any of the

known species of Euptychia ; it mimics the Venezuelan form of Pro-
nophila phijtanis, Hewits., in the triangular white band on the
underside. It appears to belong to the same group as the preceding
species, although it may possibly form a link between E. nebulosa,

Butl., and E. nassis, Hewits.

7. Euptychia liturata, Butler, MS. (PI. XII. fig. 18.)

2 . Ala pallide olivaceo-fuscce ; margine externa obscuriore ;

ciliis roseo-cinereis : corpus nigrescens.
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Alee subtus obscuriores, a lituris plurimis brevibus fuscis mar-
moratce ; costis albo variis : anticcB pallescentes ; ocello uno
subapicali riicfi-o, ochreo cincto, fusco tenuissime circumcincto

et albo pupillato ; aliis duobus minutissiiuis insecutis similibus;

pupillis albis cpqualibus : posticcBfascia discali pallidiore ocellos

quinque minimos its anticai'um similes, includente ; horuin se-

cundus et quintus distinctiores sunt ; maryine externo niyro :

corpus cinereo-fuscum, palpis pallidioribus.

Exp. alar. unc. \^^.

Hab. 1 {Coll. Hewitson).

Allied to E. undulata, Butler, but with diflferently formed wings

and entirely different markings.

8. EuPTYCHiA VESPER, Butler, MS. (PI. XII. fig. 19.)

(S . Alee supra olivaceo-fusccB ; ocellis nonnuUis vix disfinguendis

indistinctis, maryinalibus, inter venas sub olarum plicis positis

;

ciliis fuscis rosea tinctis : coipns fuscescens ; antenms fuscis,

ferruffineo clavatis.

Alee subtus cupreo tinctce ; lituris pluri7nis fuscis marmoratce

;

margins nigro : anticce litura discali, linea submarginali ad
costam arcuatu et linea marginali obscurioribus fuscis ; ocello

unico subapicali nigro, ochreo pallido cincto et albo pupillato:

posticce ocellis quinque similibus, secundo et qvinto permulto

majoribus ; linea discali irregulari, altera sinuata submargi-

nali, cum prima ad unguium ani conjunta, et tertia marginali

minime sinuata fuscis obscurioribus; ocello minimo interno

valde indistincto : corpus fuscescens, pedibus pallidis, antennis

flavis albido fasciolatis.

Exp. alar. unc. ly^.

Hab. ? {Coll. Hewitson).

Allied to the preceding species. This little insect is much like

some of the species of Yphthitna on the underside.

9. EuPTYCHiA ARMiLLA, Butler, MS. (PI. XII. fig. 21.)

J . Alee supra olivaceo-fuscce, margine nigra ; ocello apud un-

guium analem, marginali, valde indistincto : cotpus fuscescens,

antennis fuscis.

Aim subtusfusees minime purpurea tinctce, margine externo nigro :

anticce stria discali obscuriore irregulari duabusque submar-

ginalibus subintegris fuscis; area apicali paulum ochracea,

ocello nigro ochreo cincto et alba pupillato; punctis tribus

subajjicalibus albis : posticce stria valde irregulari discali

duabusque paulum undulatis fuscis ; ocellis sex discalibus dis-

tinctis nigris, flava cinctis et alba pupillatis : corpus fuscescens,

antennis flavis.
Exp. alar. unc. \\.

Hab. Minas Geraes, Brazil {Coll. Hewitson^.

Allied to the preceding species. In the arrangement of the ocelli

on the underside this insect somewhat reminds one of the African

genus Ccenyra.
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10. EupTYCHiA FUMATA, Butlcr, MS. (PI. XII. fig. 14.)

Al(B supra piceo-fuscce, linea marginali pallidioi'e fusca : corpus

nigro-fuscum.

Alee subtus minime pallidiores : anticcB stria discali obseuriore

subintegra obliqua, nee costam nee marginem internum attin-

gente, linea submarginali iiudulata, linea marginali subintegra

nigro-fuscis ; margine ipso nigro : posticcc fasciis duabus me-

diis tninime irregularibus, externa cum stria anticarum con-

tinua, apud angulum ani angulata, et cum fascia submarginali

conjuncta, hac angulis alternis undata, linea marginali paulo

undulata, his omnibus nigro-fuscis ; margine ipso nigro ; ocellis

sex cordiformibus ebeninis ochreo cinctis fusco circumcinctis et

chalybeo roratis, primo, secundo et sexto minoribus, primo in-

distinctiore minima : corpus nigrescens, palpis cinereis.

Exp. alar. unc. 2^.
Hab. Rio Grande (Coll. Hewitson).

This species is nearly allied to E. saundersii, Butl., although quite

distinct.

The accompanying plates illustrate the species described in the

present paper, and also some of those referred to in my preceding

paper on the same subject, which have not yet been figured.

DESCRIPTION OF PLATES XI. & XII.

Plate XI.

Fig. 1. Ewptychia imgyris, P. Z. S. 1866, p. 497.

2. (eqrota ^ <? ), P. Z. S. 1866, p. 482.

3. phUippa, P. Z. S. 1866, p. 485.

4. metagcra, P. Z. S. 1866, p. 494.

.3. ochracea, P. Z. S. 1867, p. 107.

6. eryclna, P. Z. S. 1866, p. 496.

7. gemvuda, P. Z. S. 1866, p. 495.

8. ocnus, P. Z. S. 1866, p. 467.

9. obscura, P. Z. S. 1866, p. 487.

10. pyracmon, P. Z. S. 1866, p. 499.
11. junonia, P. Z. S. 1866, p. 495.

12. argyrospUa, P. Z. S. 1866, p. 467.

1.3. libyoidea, P. Z. S. 1866, p. 487.

Plate XII.

Fig. 1. Eup'ychia lefhe, P. Z. S. 1866, p. 465.

2. nehulosa, P. Z. S. 1866, p. 479.

3. wcsfwoodii, P. Z. S. 1866, p. 481.

4. hiemalls, P. Z. S. 1866, p. 494.

.5. pohjphcmus, P. Z. S. 1866, p. 488.

6. picea, P. Z. S. 1866, p. 481.

7. mima, P. Z. S. 1866. p. 500.

8. angidaris, P. Z. S. 1867, p. 106. ~

9. sframinea, P. Z. S. 1867, p. 106.

10. similis, P. Z. S. 1866, p. 463.

11. • vfisfafa, P. Z. S. 1866, p. 487.

12. modcsfa, P. Z. S. 1866, p. 473.

1.3. fhrmS, P. Z. S. 1867, p. 104.



10 MR. G. F. ANGAS ON NEW AUSTRALIAN SHKLLS. [Jan. 24,

Fig. 14. Euptychia fumaia, P. Z. S. 18()7, p. 109.

\h. hyses, P. Z. S. 18()(i, p. 490.

1(5. peripha^, P. Z. S. 18(56, p. 4(55.

17. vestigiata, P. Z. S. 1867, p. 105.

18. Uturafa, P. Z. S. 18(57, p. 107.

19. vesper, P. Z. S. 1867, p. 108.

20. pronophlla, P. Z. S. 1867, p. 107.

•1\. annilla, P. Z. S. 18(37, p. 108.

4. Descrijitions of Tliirty-two New Species of IMariue Shells

from the Coast of NeAV South Wales.. By George

French Angas, F.L.S., C.M.Z.S., &c.

(Plate XIII.)

1. Trophon hanleyi, n, s. (PI. XIII. fig. 1.)

Shell fusiform, pale brown, with a narrow white band at the angle

of the whorls ; spire turreted ; whorls angulated at the upper part,

longitudinally distantly plicate, transversely ribbed, the ribs some-

what stronger on the plications and closely elevately scaled through-

out, lift last whorl produced into a moderately long open recurved

beak ; aperture small ; columella arcuate, smooth, whitish ; outer

lip angulated near the middle, thin, crenated at the edge, and slightly

dentated within. Length 1 inch 2 lines, breadth 6 lines.

Adhering to the under surface of rocks at low water. Port Jackson

{Coll. Angus).

2. Cantharus (Tritonidea) UNicoLOR, n. s. (PI. XIII. fig. 2.)

Shell fusiform, thick, longitudinally plicately ribbed and trans-

versely closely ridged, pale brown or whitish throughout ; spire ele-

vated ; whorls seven, rounded ; aperture ovate, ending in front in a

short slightly recurved canal ; columella arched ; outer lip crenu-

lated, thickened externally, and denticulated within. Length 6 lines,

breadth 2 lines.

Found under stones at very low spring tides, at Camp Cove, Port

Jackson {Coll. Anyas).

3. Purpura (Stramonita) neglecta, n. s. (PI. XIII. fig. 3.)

Shell angularly ovate, longitudinally nodosely plicate, transversely

rather broadly ribbed ; ribs distant, the interstices filled with rows

of muricated scales, pale brown, the transverse ribs yellowish spotted

with black ; spire elevated ; whorls five, angulated, concave above ;

aperture angulately oval ; columella arcuated and a little flattened
;

outer lip thin, simple ; interior violet. Length 9 lines, breadth

A\ lines.

Found under stones at low water outside Port Jackson Heads

{Coll. Anyas).

4. MiTRA (Caucilla) strangei, n. s. (PL XIII. fig. 4.)

Shell ovately fusiform, rather thin, white, spirally closely ridged,
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the ridges on the last whorl alternately larger and smaller, crossed

by very fine longitudinal lines ; spire elevated ; whorls eight, slightly

rounded ; aperture rather more than half the length of the shell,

narrow ; columella three-plaited, the upper plait the largest ; outer

hp thin. Length 7 lines, diam. 2^ lines.

Dredged in Middle Harbour, Port Jackson (Coll. Angus).

Several specimens of this pretty little Mitra were also obtained at

Moreton Bay by the late Frederick Strange, to whose memory I have

dedicated it.

5. CoLUMBELLA (Mitrella) albomaculata, n. s. (PI. XIII.

fig. 5.)

Shell elongately fusiform, rather solid, whitish, tinged with violet

;

lower portion of the whorls faintly reticulated with chestnut, with

broad brown flames, thickly spotted with white below the sutures
;

whorls eight, flattened, basal whorl spirally ridged anteriorly ; aper-

ture rather narrow, two-fifths the entire length of the shell ; colu-

mella arcuated, callous, transversely finely ridged in front ; outer lip

sinuated posteriorly, edge thin, thickened exteriorly, and dentated

within. Length o| lines, breadth 2 lines.

Under stones at low water. Port Jackson {Coll. Angas).

6. iEsopus filosus, n. s. (PI. XIII. fig. 6.)

Shell elongately fusiform, pale fulvous or brown, with sjiots of

darker brown and white below the sutures ; spire acuminately tur-

reted, apex a little obtuse ; whorls eight, slightly convex, trans-

versely finely sulcated throughout, last whorl nearly one-third the

length of the shell ; aperture moderate, ovate ; columella arched ;

outer lip slightly thickened externally and denticulated within.

Length b\ lines, breadth 2 lines.

Dredged in Port Jackson in 5 fathoms {Coll. Angas).

7. Acus (Abretia) bicolor, n. s. (PI. XIII. fig. 7.)

Shell subulate, whitish, the lower half of the last whorl chocolate-

brown ;
whorls nine, nearly straight, more or less nodulous below

the sutures, thin, longitudinally ribbed, or very finely striated, the

ribs on the last whorl ceasing at the periphery ; columella arcuate
;

aperture small, ovately lunar ; outer lip thin, rounded. Length
8 lines, breadth 2 lines.

Dredged in Middle Harbour, Port Jackson {Coll. Angas).

8. Acus (Abretia) assimilis, n. s, (PL XIII. fig. 8.)

Shell elongately fusiform, rather solid, light fulvous, stained at the

lower part of the whorls with purplish chocolate ; whorls nine ; a

little rounded, longitudinally ribbed ; ribs rather broad, arcuate,

ceasing at the periphery of the last Avhorl, the interstices here and
there irregularly longitudinally striated ; columella arcuate, slightly

twisted at the base ; aperture small, contracted towards the front
;

outer li[) thin, simple. Length 5^ lines, breadth 1| line.
'

Dredged in Port Jackson {Coll. Angas).
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9. TURBONILLA NITIDA, n. S. (PI. XIII. fig. 9.)

Shell sharply subulate, turreted, rather thin, white, shining

;

whorls thirteen, slightly convex, longitudinally prominently rather

broadly ribbed, interstices smooth, narrow, ribs abruptly ceasing at

the periphery of the last whorl ; sutures impressed ; aperture small,

subquadrate ; columella straight ; outer lip thin, a little produced in

front. Length 5 lines, breadth 1 line.

Dredged in Port Jackson {Coll. Angas).

10. Odostomia l^vis, n. s. (PI. XIII. fig. 10.)

Shell ovately conical, thin, subdiaphanous, shining, white ; whorls

seven, a little rounded, last whorl not quite half the length of the

shell ; sutures channelled ; aperture oblong-ovate, a little produced
anteriorly ; columella fold transverse and strongly developed ; outer

lip thin, acute, simple. Length 3| lines, breadth \\ line.

Dredged in deep water in Port Jackson {Coll. Angas).

11. Odostomia lactea, n. s. (PI. XIII. fig. 11.)

Shell elongate, rather thin, smooth, white, shining ; whorls six,

flattened ; sutures impressed ; aperture small, ovate, somewhat pro-

duced anteriorly, one-third the length of the shell ; columella-fold

strong and a little oblique ; outer lip thin, simple. Length 3 lines,

breadth 1 line.

Dredged in deep water, Port Jackson {Coll. Angas).

12. Odostomia (Parthenia) pascoei, n. s. (PI. XIII. fig. 12.)

Shell ovately conical, rather thin, rimate, pale yellowish brown
;

whorls seven, longitudinally rather closely plicate, plicae evanescent

on the basal portion of the last whorl, transversely finely striated

;

whorls eight, somewhat convex, last whorl rather ventricose ; sutures

distinct ; aperture ovate ; columella-plait moderate, transverse, situ-

ated a little within the aperture ; outer lip rounded, simple. Length
4 lines, breadth 1| lin£.

Dredged in deep water. Port Jackson {Coll. Angas).

13. Odostomia (Parthenia) kreffti, n. s. (PI. XIII. fig. 13.)

Shell fusiformly turreted, moderately solid, very narrowly rimate,

white ; whorls nine, strongly and closely longitudinally plicate, plicae

rounded, scarcely evanescent at the base of the last whorl, very finely

transversely striated, last whorl moderate ; sutures channelled ; aper-

ture small, ovate ; columella-plait transverse, rather conspicuous.

Length 3^ lines, breadth 1 line.

Port Jackson, deep water {Coll. Angas).

14..Styloptygma aurantiaca, n. s. (PI. XIII. fig. 14.)

Shell acutely elongate, rather tliin, shining, fulvous orange, with

a pale band next below the sutures, darker on the lower whorls,

fading into white on the upper whorls, which are glossy and sub-

transparent ; spire turreted ; whorls eight, very slightly convex.
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finely transversely striated ; sutures impressed; aperture small, nar-

rowly ovate, somewhat produced anteriorly; columella nearly straight,

whitish, the fold very small and rudimentary ; outer lip simple.

Length 3 lines, breadth j line.

Dredged in deep water. Port Jackson (Coll. Angus).

15. Drillia coxi, n. s. (PI. XIII. fig. 15.)

Shell acuminately turreted, pale fulvous ; whorls nodosely angu-

lated at the upper part, and encircled with rather distant somewhat
nodulous raised striae, between which are numerous fine thread-like

lines ; canal short, straight ; outer lip thin ; sinus moderate. Length
9 lines, breadth 3 lines.

Dredged in Port Jackson (Coll. Angas).

IG. Drillia metcalfei, n. s. (PI. XIII. fig. 16.)

Shell acuminately clavate, pale fulvous; whorls with a fillet of

slanting plicate nodules next the sutures, angulated with sharp pli-

cate nodules at the upper part, longitudinally rather sharply ribbed,

and cancellated with irregular raised striae, which are broader at the

lower part of the last whorl, where the longitudinal ridges terminate

in a band of small nodules ; canal short ; outer lip thin ; sinus rather

broad and deep. Length 7^ lines, breadth 2^ lines.

Dredged in Port Jackson (Coll. Angas).

17. Clathurella zonulata, n. s. (PI. XIII. fig. 17.)

Shell fusiform, rather solid, light brown, banded with ashy grey
below the sutures and at the base of the last whorl, encircled with
rather distant fine brown lines, longitudinally nodosely plicate, and
transversely closely ribbed ; spire elevated ; whorls seven, convex

;

aperture narrow ; inner lip arcuate ; outer lip thin, thickened ex-
ternally ; sinus moderate. Alt. 4 lines, diam. Ig line.

Dredged in Port Jackson in deep water (Coll. Angas).

18. Alaba phasianella, n. s. (PI. XIII. fig. 18.)

Shell elongately conical, thin, semipellucid, whitish, encircled by
several thread-like, more or less interrupted, brown lines, with a band
of alternate white and brown spots above the sutures, and a few short

longitudinal brown flames beneath them ; whorls nine, nearly flat

;

aperture ovate ; columella arcuate ; outer lip simple, acute. Alt.

3 lines, diam. 1 line.

Dredged in Port Jackson (Coll. Angas).

19. RissoiNA variegata, n. s. (PI. XIII. fig. 19.)

Shell elongate, solid, white, sometimes broadly banded with livid

purple, or ornamented with zigzag chestnut markings ; whorls seven,

slightly convex, longitudinally plicate, plicae ceasing at the periphery

of the last whorl, transversely finely closely striate ; sutures distinct

;

aperture semilunar, chestnut within ; inner lip moderately callous
;

Pkoc. Zool. Soc— 1867, No. VIII.
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outer lip thickened, white, a little sinuated posteriorly. Length
4 lines, breadth H line.

Port Jackson, deep water {Coll. Angas).

20. RiSSOINA TURRICULA, 11. S. (PI. XIII. fig. 20.)

Shell elongately turreted, rather solid, whitish ; whorls eight,

slightly rounded, longitudinally strongly plicate, angulated at the

sutures, the base of the last whorl furnished with a prominent spiral

rib ; aperture ovate ; outer lip thickened and strongly sinuate.

Length 2^ lines, breadth ^ line.

Port Jackson, deep water {Coll. Angas).

21. RiSSOINA SMITHI, n. s. (PI. XIII. fig. 21.)

Shell narrowly elongate, solid, whitish, sometimes handed with

pale brown below the sutures ; whorls seven, a little convex, longi-

tudinally strongly and rather distantly plicate, the plicae curved above
and nearly obsolete at the base of the last whorl, transversely very

finely and closely striated ; aperture semilunar, sometimes violet

within ; outer lip white, thickened, and moderately sinuated behind.

Length 3 lines, breadth I line.

Port Jackson {Coll. Angas).

22. RiSSOINA CINCTA, u. s. (PI. XIII. fig. 22.)

Shell small, narrowly elongate, rather solid, white, zoned with

brown ; whorls seven, convex, longitudinally distantly plicate, plicae

evanescent on the last whorl, transversely Urate throughout ; aper-

ture subovate ; outer lip a little thickened, and slightly sinuate be-

hind. liCngth 2\ lines, breadth ^ line.

Port Jackson, deep water {Coll. Angas).

2,3. Capulus violaceus, n. s. (PI. XIII. fig. 23.)

Shell elevated, laterally compressed, recurved, oblong-ovate at the

base, radiately striated ; apex free, inclined to the right ; internally

with a very narrow rib, rounded at the edge, situated in the cavity

of the shell and extending on either side nearly to the middle of the

aperture ; interior violet. Length 8 lines, breadth 3 lines.

{Coll. Angas.)

A single example of this curious shell was obtained by myself ad-

hering to the edge of a stone at low-water mark at Long Bay, out-

side Port Jackson Heads.

24. Eutropia (Tricolia) rosea, n. s. (PI. XIII. fig. 24.)

Shell minute, thin, shining, ovate, of a uniform deep rose-colour

throughout ; whorls four, somewhat flattened at the upper part, then

convex ; columella white ; edge of the outer lip stained with a line

of dark rose. Length 1^ line, breadth 1 line.

From shell-sand in Coodgce Bay, New South Wales {Coll.

Angas).
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25. EuTROi'iA (Tricolia) VIRGO, n. s. (PI. XIII. fig. 2.5.)

Shell minute, rather thin, globosely conical, white ; whorls four,

the last whorl vcntricose, and painted with fine undulating pink

lines, darker at the sutures, where they are separated by several

broad descending white flamniules ; the lower portion of the last

whorl encircled by a row of white spots ; columella slightly exca-

vated, white. Length 1 line, breadth ^ line.

From shell-sand, Coodgee Bay, New South Wales {CoU. Anyas).

26. GiBBULA coxi, n. s. (PI. XIII. fig. 26.)

Shell orbicularly conical, moderately umbilicated, rather solid,

whitish, marbled with olive and ])ink, with a ^g\\ broad pure white

flames descending from the sutures and interrupted on the keels with

brownish red ; base reticulated with grey and minutely spotted with

red ; spire conical ; whorls five, angular, with two prominent

rounded keels, one next the suture, concave between the suture and

the upper keel, and a little concave between the keels, finely spirally

ridged and decussated with exceedingly fine and close oblique longi-

tudinal lines ; base convex, finely concentrically ridged and decus-

sated like the whorls, the ridges increasing in size towards the um-
bilicus. Alt. 4 lines, diani. A lines.

Dredged in Port Jackson (Coll. A/u/as).

I have named this elegant little Gibbida m honour of Dr. Cox of

Sydney, to whom we are indebted for the descriptions of many new
species of Australian land shells.

2/. Gadinia conica, n. s. (PI. XIII. fig. 27.)

Shell convexly conical, white, strongly irregularly radiately ribbed

;

ribs about thirty-eight in number, concentrically ridged ; apex sub-

central ; white within. Alt. 2|- lines, length 3| lines, breadth 3 lines.

Coodgee Bay, outside Port Jackson Heads {Coll. Angas.)

28. LOPHYRUS SMARAGDINUS, n. S. (PI. XIII. fig. 28.)

Shell oblong-elliptic, elevated, most minutely punctured, dull

bluish green, delicately freckled with olive, the hinder edges of the

valves ornamented with very small white spots bordered with olive ;

the terminal valves and lateral areas faintly concentrically striated,

the central valves carinated, with the dorsal areas faintly transversely

striated, the lateral areas slightly elevated ; mantle-margin pale

green, marbled with black, and covered with small smooth imbri-

cated scales. Length 6 lines.

Port Jackson {Coll. Angas).

29. Onithochiton rugulosus, n. s. (PI. XIII. fig. 29.)

Shell elongately ovate, a little narrowed in front, raised and cari-

nated, pale yellowish brown, the central areas of the valves faintly

spotted with olive, the outer edges bordered with green, upon which
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and extending inwards are concentric waved bands of olive-brown

darker at the margin ; lateral areas not raised, divided from the

dorsal areas by radiating nodulous ribs, transversely rugosely costate
;

dorsal areas finely longitudinally ridged ; mantle brown, variegated

with ash-colour and clothed with very minute chaff-like scales.

Length 8 lines.

Port Jackson {Coll. Angus).

30. TONICIA CARPENTERI, n. S. (PI. XIII. fig. 30.)

Shell ovate, elevately convex, carinated, ashy white, ornamented

at the hinder edges of the valves with pale spots, the spaces between

which are very dark olive melting into confused bands of a paler hue,

which extend nearly across the valves ; valves rostrate, undulately

concentrically subimbricately sculptured throughout ; the lateral

areas not raised, but separated from the dorsal areas by an elevated

rib
;
posterior valve strongly gibbous, the umbo almost terminal

;

mantle-margin broAvn. Length 9 lines.

Port Jackson {Coll. Angas).

31. LeUCOTINA ESTHER, n. s. (PI. XIII. fig. 31.)

Shell ovate, rather solid, scarcely rimate, whitish ; whorls five,

transversely grooved and crossed with very fine longitudinal lines
;

aperture oblong-ovate, half the length of the shell ; columella white,

straight, parietal fold hardly visible. Length 2| lines, breadth

I5 line.

Port Jackson, deep water {Coll. Angas).

32. Chelidonura adamsi, n. s. (PI. XIII. fig. 32.)

Head furnished in front with a short silky fringe ; mantle termi-

nating behind in two long bifurcate filaments ; foot elevated on each

side, embracing the head and mantle, rounded both in front and be-

hind ; colour velvet-black, with a white crescent on the hinder part

of the mantle ; the head and the outer edge of the foot are bordered

with a line of brilliant blue ; a line of the same colour, bifurcated in

front, extends down the back ; and the posterior filaments are orna-

mented in the middle with a similar line
;

parallel with these blue

lines, and at a short distance from them, are lines of a gold-colour

;

and spots of the same appear above the white crescent on the back,

and at the bifurcation of the posterior filaments. Shell internal, very

small, thin, flat, with the right border terminating in a point. Length

2 inches.

Found in a rock-pool at low water at Vaucluse Bay, Port

Jackson.

This species mav be identical with the individual alluded to by

Quoy as having been met with at the Mauritius among numerous

specimens of his Bulla hirundinina, but which was not described by

him. I have named it in honour of my friend Mr. Arthur Adams,

the founder of the genus Chelidonura.
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DESCEIPTION OF PLATE XIII.

Fig. 1. Trophon hanleyi, p. 110.
j

Fig. 16. BrilUa metcalfei, p. 113.

2. Cantkarus (Trifonidea) unico-

\

17. Clafhure/la sonulafa, p. 113.

lor, p. 110. I 18. Alaba 2ihasianeUa, p. 113.

3. Purjpara {Stramotiifa) ncgleciu, 19. liissoina variegata, p. 113.

p. 110. 20. turricula, p. 114.

4. Mifra{Caucilla)strangci, -p.WO.

,

21. srazYA/, p. 114.

5. Columbella {Miirellct) albomacu-
i

22. cincta, p. 1 14.

lata, p. 111. i 23. Capjilus violaceus, p. 114.

24. Eutropia (Tricolia) rosea, p.

114.

25. {Tricolia) virgo, p. 115.

26. G-ibbula coxi, p. 115.

27. Gadinia conica, p. 115.

28. Lophgrus smaragdinus, p. 115.

29. Onithochiton rugulosus, p. 115.

30. Tonicia carpenteri, p. 116.

31. Leucotina esther, p. 116.

32. Chelidonura adamsi,^. 116.

6. M<opus filosus, p. 111.

7. ^c;^*- (Abref/a) bicolor, p. 111.

8. (Abref/a) assimilis, p. 111.

9. Turbonilla nitIda, p. 112.

10. Odostomia Iwvif, p. 112.

11. /ac^-ea, p. 112.

12. ( Varthenia) pa^coei, p. 1 12.

13. {Parthenia) kreffti, p. 112.

14. Sfgloptygma aurantiaca, p. 112.

15. Drillia coxi, p. 113.

5. Notes on Hyalonema lusitanicum, and on the Genus in

general. By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

Professor Bocage having most kindly presented to the British

Museum a very beautiful specimen of Hyalonema lusitanicum from
the coast of Portugal, I am enabled to state that I beHeve it to be a
most distinct species from the Hyalonema sieboldii of Japan.
The bundle of spicules is much more slender, consisting of fewer

spicules, and the spicules are very much longer than in any speci-

mens I have seen from Japan ; and the sculpture on the surface of
the spicules is much more distinct and coarse than that on the Japan
spicules of the same thickness. A Japan specimen of two-thirds
the length, for example, would contain twice, if uot three times, as

many spicules, and the coil or rope-like axis would be more than
twice the diameter.

The polypes on the bark are much smaller, oblong-oval, longer
than broad, and more crowded together, and are not of the circular

form, nor are they nearly so much raised in the dry contracted state

as those of the usual dry Japan specimens.

As remarked by Professor Bocage, the lower, more slender part of
the axis is entirely covered with the bark, which is crowded all over
to the very end of the base with the contracted polypes. The upper
half has lost its bark.

As in the Japan species, the spicules of the coil of the upper part
ol the specimen are thicker than near the base ; indeed the spicules
of both species gradually increase from the base to near the upper
end ; so there can be no doubt that the part covered with the bark
is the slender base of the spicules, which in the Japan species is

naked and is immersed in the sponge.

The examination of Professor Bocage's specimens has satisfied
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iiie that the coral from Japan and that from Portugal should be

separated from each other as genera, having a different number of

tentacles, and that they must live under very different circumstances.

The differences have been pointed out by Professor Bocage in his

papers on the Portuguese Coral in the Society's ' Proceedings.'

The genera may be thus defined :

—

1. Hyalonema, Gray, and Brandt?

Hyalochceta, Brandt.

Polypes with twenty tentacles in two series. The axis bare at

the base, living sunk in the centre of a sponge, and separated from
the sponge by a hard condensed coat. The bark strengthened ex-

ternally with siliceous granules or sand.

All the perfect specimens which I have seen of this coral were
attached to sponges ; they are about twelve in number ; and there

are three figured by Brandt, and one by Schultze ; so there can be
no doubt tliat it is the natural habit of the coral. This seems to be
the case with all the specimens that have been collected by natu-

ralists.

The Japanese seem to destroy the bark, and separate the corals

from the sponges, as they appear to consider the bundle of spicula

tlie most interesting part of the coral ; so that most of the specimens

that are brought to this country either have only a small part of the

bark attached to them, just enough to keep the spicula together, or

are entirely stripped of it.

Hyalonema sikboldii.

Hyalonema sieboldii, Gray, P. Z. S. ii. (IS35) p. 6.5 ; 1857, p. 279;
Institute, 1835, p. 426 ; Ann. & Mag. N. H. 1850, vi. p. 306 ; 1866,

xviii. p. 295 ; Perty, Allg. Naturg. iii. 1841, p. 796 ; Brandt, Bull.

Scien. Acad. Sci. St. Pe'tersb. n. s. xvi. 1857 ; Me'lang. Biol. ii. 606 ;

Symbolce, 14, t. I. f. i-10; Milne-Edwards, Coralliaires, i. 1857,

p. 324 ; Max Schultze, Die Hyalonemen, 1860, t. 1. 2 ; Bowerbauk,

Brit. Sponges, i. 196.

Hyalonema mirabilis. Gray, P. Z. S. 1857, p. 279.

Var. ? Hyalonema apinis, Brandt, Symbols?, 16, t. 2. f. 2 «, 2 b,

3 & 4.

Hab. Jajian.

Professor Brandt has divided the Hyalonema from the Japanese

seas into two genera, viz. Hyalonema and Hyalochceta, according to

the prominence and clustering of the polypes. I have not seen any

specimens which agree with Professor Brandt's Hyalochceta possieti.

Bull. Sci. x-Vcad. St. Petersb. xvi. 1857; Melan. Biolog. ii. 606;
Symbolse, 1 7, t. 2. f. 6-10.

In the British Museum there is a sj)ecimen, which was brought

from Japan by Dr. W. Lockhart, that has some of the polypes

clustered and more })roduced than the others. It is almost inter-

mediate in form between the common state of Hyalonema sieholdii

and the figure of Hyalochceta possieti given by Professor Brandt.
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The want of more materials makes it impossible to eome to any con-

clusion as to the distinctness of the genera or even of the species.

If one may judge from the figure of Professor Brandt, the polypes

of the genus Hyahchceta appear to be on the slender end of the axis

of the coil of the coral, as in the Portuguese species. It would be

desirable to know whether this form is ever I'ound living in a s[)onge.

The specimen in the British Museum, obtained by Dr. W. Lock-

hart in Japan, which has some of the polypes prominent and clus-

tered, has the bark only on the lower, more slender end of the coil,

and in this respect agrees to some extent with Professor Brandt's

figure. But the slender end of the coil projects like a pencil beyond
the bark ; and one is by no means sure that the bark, whicli is evi-

dently very easily moved on the axis in the living or freshly gathered

coral, may not have been slipped down towards that end of the coil

;

and I think that this may be the case, as I believe that it was ob-

tained with the other Japanese specimens of H. sieboldii which Dr.

Lockhart brought home. In this respect it differs from the Portu-

guese species and from the Hyalochccta of Prof. Brandt ; for in both

of them the bark entirely covers the base of the axis, and evidently

belongs to that part of the specimen.

2. Hyalothrix.

The polypes with forty tentacles in several concentric series, the

outer series the largest. The axis, covered to the very base with the

polype, bearing bark, and the bark strengthened with cylindrical

filiform siliceous spicules, and with a smooth external coat without

any imbedded granules.

This genus is at once distinguished from Hyalonema by the coral

not living with its base immersed in a sponge. It Uves evidently

free ; but how it keeps itself in an erect position so that all the po-
lypes round the axis may obtain food is yet to be discovered.

I. Hyalothrix lusitanica.

Hyalonema lusitanicum, Bocage, P. Z. S. 1864, p. 26r>, pl.xxii.;

1865, p. 662 ; Gray, Ann. & Mag. N. H. 1866, xviii. p. 287.

Hub. Coast of Portugal (ZJoea^e). B.M.

After the study of all the specimens which I have been able to

see from Japan, and of the Portuguese specimen, I still adhere to

the opinion that I formed when I first described the genus, now
more than thirty years ago, and which is so well supported by Prof.

Brandt in his carefully prepared and well-studied memoir. I re-

gard Hyalonema as a type of a peculiar family of ('orals, formed bv
zoanthoid polypes, characterized by forming for their support a sili-

ceous axis formed of many thread-like spicules coiled together into

a rope-like form, each formed of numerous concentric laminae, and
surrounded and separated from one another by the corium of the

community of polyj)es.

I am aware that M. Valenciennes has suggested that the rope-like

coil or axis in the Japanese species is a part of the sponge, and regards



120 DR. J, K. GRAY ON HYALONEMA LUSITANICUM. [Jail. 24,

the polypes with which it is covered as a species of Pahjthoa ; and

Professor Max Schultze has sujjported this theory by a microscopic

exaniiiiation of the spicules of the sponge, of the axis, and the bark

or corivm*.

Some of the arguments in favour of this view of the question may
be thus condensed :

—

I. Silica is not exclusive!]/ secreted by sponges, as the advocates of

the spo)iye-theory seem to believe, but isfound mixed with corneous

matter {as it is mixed in Hyalonema and Euplectella) in Gorgonia

atid Antipathes, and with calcareous matter in Madrepores.

Mr. (Children, in my paper "On the Chemical Structure of

Sponges" (see Annals of Philosophy, 1825, ix. p. 431), in which I

first showed that the spicules of some sponges are composed of silica,

states that he found sufficient silica in the carefully prepared ashes

of the axis of Goryonia flahellum to form a globule before the blow-

pipe. This proves that silica is found in the coral of the Alcyonaria

or polypes with pinnate tentacles.

Professor U. SilHman, in the " Appendix to Dana, on the Struc-

ture and Classification of Zoophytes," states that in three genera of

Madrepores ( Madreporaj-ia) which he examined he found that one

contained nearly 9, another 12, and a third 23 per cent, of silica ; he

further states that " the silica exists in the coral in its soluble modi-

fication, and probably united to the lime." If nearly one-quarter of

the solid parts of a calcareous coral of a zoanthoid polype consists of

silica, there can be no reason that a zoanthoid polype might not pro-

duce a coral of pure silica without any calcareous material.

M. Mihie-Edwards calls one genus of Antipathidse Hyalopathes,

because the axis is smooth and has a vitreous appearance ; i'urther,

he believes that the axis differs in chemical composition from that of

the other genera of Antipathidae (see-CoraUiaires, vol. i. p. 323). I

have not seen this genus ; but it is to be observed that he forms for

the Antipathes a group which he calls Zoanthaires sclercbasiques,

and it is to this group that the Hyaloneniidse must be referred

;

indeed, from the manner in which M. Milne-Edwards refers to the

genus, this is where he would have placed it if he had not been in-

formed by M. Valenciennes that he considered it a sponge with a

parai^itic Zoantkus.

II. The structure of the siliceous spicules of sponges is very simi-

lar to, almost identical with, the sti'ucture of the axis of Gorgonia

* Tlie truth of Dr. Bowerbank's assertion (also supported by Dr. Wiliiani Car-

peuter), that the zoanthoid polype of this coral, described by Brandt, Schultze,

Boca^e, and myself, is only the oscxile of the sponge, can be at once disproved

hy the examination of a si)ecimen, or the study of the works of the authors cited,

and can scarcely be considered an object of discussion. It is true Dr. Bowerbank

has written a long and diffuse paper to attempt to prove his position, when a

cut in the polype-cell could have settled the question. It is a pity he did not

recollect King Charles's question about the fish and the water. I have made

some observations on M. Valenciennes's and Dr. Bowerbank's theories in the

'Annals and Magazine of Natural History ' for 1866, vol. .wiii.
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among the sclerobasic alcyonoid, and of Antipathes among the sde-

robasic zoanthoid jjo/i/pes.

The siliceous spicules of sponges (as for example, the very elon-

gated filiform spicules of the genus Euplectella, which are most like

those of Hyalonema) are formed of numerous very thin concentric

coats formed of silica and horny matter ; but this is exactly the

structure of the axis of Goryonia (of the alcyonoid polypes) and of

Antipathes of the zoanthoid polypes.

In Hyalonema the coats are siliceous, mixed with horny matter

;

in Gorgonia the coats are either almost entirely horny or of horny

matter mixed with a greater or less quantity of calcareous and sili-

ceous matters. Though the axes of the Gorgonia and Antipathes are

generally found with an expanded base, by which they are fixed to

marine bodies, the Pennatulce, which are free, have a fusiform axis,

like the separate spicules that form the coil of Hyalonema.

I can only consider that the spicula of Hyalonema are the fusiform

axes of a coral which, instead of having one axis to the community
of polypes, has several coiled together like a rope, but separated

from each other by a layer of corium.

The coil of the spicula in Hyalonema occupies the same position

and answers the same purpose (that is of supporting the canal) as the

axis of the sclerobasic alcyonoid and zoanthoid polypes— that is to

say, the axis of Gorgonia, Antipathes, and Pennatula.

III. The spicules of sponges are only covered with sarcode ; while

the spicules of the Hyalonema are each surrounded by a layer of
corium exactly like the inner surface of the bark or corium of the

polypes.

The zoologist who regards the coil of spicules as part of the sponge

considers the polypes on its surface a parasitic incrustation. H
this were the case, the parasites would only form a layer on the sur-

face of the coil without interfering with the coil of spicules on which

it is placed ; and the spicules of the coil, being part of the sponge,

would only be covered with the sarcode of the sponge, which, in the

sponge at the base of the Hyalonema, of which the coil is said to be

a part, is very small in quantity, scarcely enough to unite the spi-

cules of the sponge together, and scarcely visible on their surface.

In Hyalonema, on the contrary, the bark that covers the coil consists

of a thick hard fibrous corium covered with a thick external coria-

ceous coat, strengthened, as in Palythoa, with grains of sand or small

spicules. The inner layer of corium near the spicules or coil is

pierced by scattered small spicules ; and the corium extends within

the coil, surrounding each of the spicules with a thin fibrous coat,

uniting them all into one mass of a much m.ore solid and highly or-

ganized texture than the sarcode of any sponge I have examined.

The zoanthoid polypes that form the bark on the coil of spicula

differ from those of the genus Palythoa and all other allied genera in

having the inner coat of their polype-cells and the base from which
tliey spring pervaded with siliceous spicules, similar in sha])e, but

smaller and much shorter than the spicules of which the coil is formed.
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1 consider that this structure of the corium is enough to prove

that it is the community of polypes that constitute the hark that

forms the coil of spicules, and that they are too intimately comiected

with the spicules to be only parasitic on their surface.

IV. The essential character of a sponge is, that it is permeated
by canals for the circulation of the water which is emitted by
oscules ; and there is no such structure in Hyalonema.
The sponge in which the Japanese Hyalonema is found is of the

normal structure here noted. But there is no appearance of any
canal in the coil of spicules ; indeed they are all formed into a close

mass, adherent together by the corium that surrounds each spicule.

There is no communication between the canals of the sponge to

which the Hyalonema is attached and the axis of Hyalonema, which
has been regarded as part of the sponge.

The s|)onge forms a condensed hard case, round the base of the

coil which is inserted in the sponge, very different from the rest of

the sponge, of a dense structure, and without any canal in it, as if

to separate the base of the Hyalonema from it as completely as

possible, evidently regarding the Hyalonema as an intruder, I sup-

pose, the base being enclosed in the hard case without any canal,

and the upper free part of the axis being entirely covered with

the polype-bearing corium or bark (or with the mass of parasitic

Palythoce, if that theory be the correct one) ; and I have seen speci-

mens which show that in the perfect state of the animal the axis is

so covered.

This bark being destitute of pores or other apertures, and the axis

destitute of any canal, shows that the axis and bark cannot be any

oart of the " cloacal system," as Dr. Bowerbank states them to be in

liis characters of the genus, and, indeed, have no connexion with the

sponge in which it lives.

In the perfectly formed specimen the coil of the axis reaches to

the base of the sponge, the coil gradually tapering in thickness until

it reaches the base, where it is like a small pencil of very thin spi-

cules. This thin end or pencil is closed over by the sponge. I be-

lieve that the coral commences on the surface of the sponge ; and

that as the coral increases in size the basal portion perforates and

descends in the sponge as the upper part of the axis ascends or

enlarges in size.

In fact the coil of spicules forms no part of the organization, and

has no organic connexion with the sponge in which it is placed,

there being no water-current between it and the sponge, which is

the essential character of sponges. It is to be observed that neither

M. Valenciennes, Professor Max Schultze, nor Dr. Bowerbank at-

tempt to prove that the coil is in any way organically connected

with the sponge.

V. The attachment to the sponge appears to he the habit of a single

species ; for the Portuguese species, which agrees with the Japanese

in most of its essential characters, lives free in the sea, and has
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the small end of the coral, ivhich in the Japan species is sunk in the

sponge, covered with polypes like the rest of its surface.

Professor Max Schiiltze, who regards the coil of the Japanese spe-

cies as part of the sponge and the polypes as a parasitic species of

Palythoa, considers the polype an undescribed species of that genus.

But the observation of Professor Brandt shows that it differs from

all the species of the genus Palythoa in having the inner layer of

the basal portion, which forms the bark of the coil and the cells

of the polypes, strengthened with siliceous spicula, similar to, but

smaller and shorter than the spicula of the coil ; so that the animal

must form a genus by itself, which has the peculiarity of secreting

small spicules of the same kind and form as those which the advo-

cates of the parasitic theory will not admit the polype secretes of

a larger size so as to form the coil.

According to the observations of Professor Bocage, the polype of

the Portuguese species differs from that of the Japan species in having

a different number of tentacles ; but it agrees with the Japan species

in the inner layer of the corium secreting siliceous spicules. So the

Hyalonemata of the two localities have polypes agreeing in forming

siliceous spicules in the corium, and yet may be referred to different

genera. Yet we are to believe that each is only parasitic on a coil

of spicules which only diifers from the spicules of their flesh in

being larger and formed into a central coil ! This I must regard as

a very illogical conclusion, as it is more natural to suppose they se-

crete the spicules of the bark and the coil.

These two genera, according to the theory entertained by Valen-

ciennes, Milne-Edwards, and Wyville Thompson, must belong to

two very different groups of animals. These zoologists consider the
" glass rope," because it grows out of a sponge* having somewhat
similar siliceous spicula, to be only an extraordinary development of

the spicula of the sponge, which is covered with a parasitic Palythoa !

Therefore they regard it as a sponge. As the second genus does

not grow out of a sponge, and therefore cannot be a development of

the sponge-spicula, and therefore cannot be a sponge, I do not know
to what group of animals they would refer it. I therefore think it

much more reasonable to believe that both belong to a peculiar

group of zoanthoid corals characterized by secreting an axis formed

of siliceous thread-like spicules, consisting at present of two genera,

one living free, and the other growing from a mass of sponge.

Thus a coral with an axis formed of a coil of siliceous spicules,

exactly similar to that of Hyalonema, is found without being in con-

nexion with any sponge ; so that the coil cannot be a special deve-

loj)ment of the spicules of a certain sponge. In the latter case the

coil-like axis is evidently secreted by the polypes which cover it.

Are we to believe that the sponge forms the axis in one case, and

* Professor Brandt denies that the Japan Hyalonema lives in a sponge {Hyalo-

nema, p. 14, note), and says he does not know how they are fixed (p. 14). Pro-

lessor Max Schultze figures three specimens in sponges (t. 1, 2). We have two
examples in the British Musemn in sponges; and I have seen more than a dozen
otlier specimens all growing in sponges.
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the polypes (which equally cover the axis in both cases) in the other

— that is to say, in two genera of the same family ?

Some of the siliceous spicules found in the inner layer of the bark

of the axis or coil of the Japanese species are similar in form to those

which are found in the sponge on which it grows (see Sohultze, t. 3.

f. 1 1-14 ; Brandt, t. 3. f. 15, 16)*. They differ from the spicula in

the sponge in being smaller in size, stouter, and more spinose ; but

when you see the very variable forms the spicules of the sponge

assume, and how the forms blend into each, as well shown by
Schultze, t. 1. f. 3, 4, the passage from the spicula of the sponge

to those of the bark can easily be believed by a casual observer ; but

those of the bark and of the sponge each keep their own peculiar

form and position, and are never found intermixed.

Some microscopists, who frequently pay little attention but to the

"microscopic object," and therefore take a narrow view of the affi-

nities of animals, place great reliance on this similarity of the spi-

cules of the polypes and the sponge, and regard them as the same.

This would have weight, if the perfect organization and development

of the polypes did not prevent me from accepting Dr. Bowerbank's

theory that the bark is part of the sponge. But, admitting as we
must that the coil is covered with well-developed polypes, the exist-

ence of these cruciform or subcruciform spinulose spicules does not

offer us any assistance to discover whether the polypes are parasi-

tical or are the makers of the coil ; and they have been observed by

the advocates of each theory, as above quoted, only so far as one may
argue that, if the polypes develope these cruciform siliceous spi-

cules and also cylindrical ones in the bark, there is less difficulty in

believing that they also develope the siliceous tilifonn spicules of the

coil or axis.

Dr. William Lockhart states that the Japanese Hijalonema is

found growing; on the rocks off the island of Enosima, near the old

capital Kamakura, and not far from Yokohama. The fishermen offer

these sponges with their siliceous fibres for sale to visitors at the

temples of Enosima.

The Japanese are intelligent and patient peoplCj and they manu-
facture many articles of the coils of spicules of this coral. They
sell them with one or more bands of coloured or gold paper put

round them to keep them together, or they enclose the narrow base

of the coil with spiral strips of paper, strips of cloth or ribbon, form-

ing them into an aigrette ; these are prepared for the general

market. Oddly enough, when they, or some of the fishermen,

must have stripped the bark off the coil, they prepare others evi-

dently for the more scientific purchasers. Thus I have seen a spe-

cimen which had the thin lower end of the coil enclosed in a spiral

band of paper covered over with a coil of string having knots at cer-

tain distances. This was all covered with sand and minute particles

* Professor Brandt considers the spicules to belong to different species, call-

ing the one at the base Sponyia octancyra (p. 14J, and the other in the bark

Sponyia spiuicriicis (p. 23).



1867.] DR. J. E. GRAY ON CORALLIUM JOHNSONI. 12')

of shell attached with cement, giving the whole the appearance of

the true bark, the knots representing the polype-prominences,—and
so well done that it deceived an intelHgent collector.

The same collector brought me a specimen of a coil which had
some of the natural bark on the middle part of the specimen ; but
the narrow lower end was covered with strips of the bark wound
round it in a spiral manner, so that the bark appeared to cover the

base of the coil nearly to the end ; but when closely examined, the

edges of the strips were distinctly visible.

I have seen another specimen in which the coil of spicules was
scattered with small pieces of bark, generally containing a single

polype, but in two or three cases two polype-cells ; and on the tips

of some of the spicules were affixed in the same manner, with cement,

a piece of bark containing a polype ; in one or two instances two
such pieces were on the same spicule.

6. Additional Note on CoraUium johnsoni.

By Dr. J. E. Gray, F.R.S., Y.P.Z.S., &c.

In the Proceedings of this Society for 1860 (p. 393, Radiata,

pi. XVIII.) I described and figured a new species of Coral, which
had been discovered by Mr. James Yate Johnson at Madeira, under
the name of CoraUium johnsoni.

The Rev. Henry H. Higgins, an active trustee of the Liverpool

Free Museum, has most kindly sent to me for examination a small

specimen of a Coral received from Mr. Johnson, from Madeira,
which is evidently the same species, showing the coral in its young
state. As the specimen is very unlike the old part of the coral

that I figured, and also very dissimilar to the young branches of

the CoraUium ruhrum of the Mediterranean, I have had the figure

that Mr. Higgins most kindly sent with the specimen reproduced
(see fig., p. 126).

The great peculiarity of this coral is that the polypes all arise

from one surface, and I have no doubt that it grows out horizontally

from the rocks, and that they arise from the upper surface of the

branches.

The polypes also differ from those of the CoraUium ruhrum of the

Mediterranean in being very prominent from the bark, and of an
ovate subcylindrical form, marked with longitudinal grooves, which
are most distinct near the opening of the polype-cell.

I have little doubt that the above is the true explanation of the

specimen ; but Mr. Johnson, who sent the specimen to Liverpool,

labelled it "a zoophyte parasitic on a dead coral."

The genus CoraUium should be divided into three, as follows :

—

I. CORALLIUM.

The polypes slightly elevated from the bark, and scattered on all

sides of the branches.



126 DR. .1. K. GRAY 0\ CORALLIUM JOHNSONI. [Jail. 24,

Hon icorallium Johnson i.

CoRALLiuM RUBRUM, Laui., M.-Edw. Corall. i. 204.

Madrepora rubra, Linn.

Isis nohilis, Pallas.

Hob. Mediterranean. B.M.

2. Pleurocorallium.

" The coral branching in a plane. The polypes scarcely raised,

confined to one surface, mostly near the apex of the very small

branchlets, and often in twos." The branchlets in the figure are

chiefly confined to one edge of the branches.

Pleurocorallium secundum, Dana, Zoophytes, p. 04 1, t. (JO.

f. 1, 1 «.

Hab. Sandwich Islands?? {Dana).

3. Hemicorallium.

The polypes prominent, ovate-cylindrical, often clustered, all dis-

tributed on one side of the branches.
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Hemicorallium JOHNSONI.

CoralUum johnsoni. Gray, P. Z. S. 1860, p. 394. B.M.
" Zoophyte parasitic on a coral."

—

J. Y. Johnson, MS.
Hab. Madeira (/. Y. Johnson; Free Museum, Liverjyool).

7. On Placospongia, a New Generic Form of Spongiadce in the

British Museum. By Dr. John Edward Gray, F.R.S.,

V.P.Z.S., F.L.S., &c.

The British Museum received in 1851, from Admiral Sir Edward
Belcher, a specimen of a hard calcareous body said to have come
from Borneo ; and in the sale at Stevens's sale-room in 18.52 we
purchased two other specimens, from what was understood at the

time to be the remaining part of the collection that had been formed
by Admiral Sir Edward Belcher during the surveying voyage.

The bodies have much the appearance of the underground rhi-

zome of a plant with a number of scars whence leaves or flowering

branches have separated ; but when more closely examined, it will

be found that what appears to be a scar is a separate plate. And
when so examined they have so much the appearance of a very large

kind of Nuliipore or Melobesia that, when I first observed them, I

believed that they were probably corals covered with large plates of

a Melobesia, differing in size and form on the various parts of the

specimens, and giving them an angular appearance, caused by the

overlapping of the diflFerent fronds of this calcareous Alga ; and I

therefore proposed to transfer them to the Botanical Collection in

the British Museum.
x\n examination by the microscope at once dispelled this idea ; for

the surfaces of the white chalk-like plates, even under a low power,

are seen to be distinctly areolated as if formed of small grains ; and
when the plates and the white chalk-like axis were more minutelv
examined under a higher power they wTre found to be entirely formed
of transparent, more or less globular or oblong siliceous masses, with
a regularly granulated surface, evidently formed of spicules radiating

from the centre to the circumference, and forming the granular sur-

face exactly like what are called the ovar'ia of Geodia and its allies.

Also the space between the central axis and the plates in a trans-

verse fracture was filled with a rugose yellow granular matter, which
proved to be sarcode strengthened with bundles of siliceous pin-

shaped spicules (with a distinct head and a tapering point), which
diverge from the axis to the inner surface of the external plates.

After this examination there could be no doubt that this was a

sponge differing in internal structure and external form from anv
sponge yet described. I therefore |)ropose to form it into a genus, to

be called Placospongia, which I regard as the type of a new family,

and, indeed, of a separate group of sponges, which may be called Stony
Sponges, thus characterized :—Sponge consisting of a hard central
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axis covered externally with separate lamiiise ; the axis and laminae

composed of closely adherent siliceous globules with a granular sur-

face, and separated from each other by a layer of sarcode armed

with siliceous spicules.

The genus may be thus described :

—

Placospongia.

The sponge hard, angular, stony, angularly branched. The axis

solid, formed of closely packed siliceous globules with an areolated

tubercular surface, and covered with variously shaped hard plates of

similar tubercular siliceous globules, having an areolated appearance

on the surface under the mici'oscope. The outer plates differ

greatly in size and form ; but they meet at the edges, and rarely one

edge slightly overlaps the other, giving the sponge an angular ap-

pearance. The axis is separated from the superficial plates by a

continuous layer of sarcode furnished with bundles of nearly parallel

pin-shaped spicules, which form columns diverging at right angles

from the outer surface of the axis to the inner surface of the outer

plates. The external plates are increased in size by the addition of

new matter on the circumference, leaving indistinct concentric lines

of growth on the outer surface. It is the manner of growth that

makes them look so like the fronds of a large Melobesia.

Fig. 1. Placospongia melobesioides, Gray.

2. Cross fracture, showing the axis, sarcode, and outer hiiiiin.'u.

3. Siliceous globule.

4. Pin-shaped spicule of sarcode.

Placospongia melobesioides.

Var. 1 . Sponge thick, with short angular branches, chalky white.

Hab. Borneo. B.M.
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Yar. 2. Sponge slender, with a few distant angular brandies, pale

purplish red.

Hab. Borneo? (I80I, Capt. Sir E. Belcher). B.M.
The two varieties were purchased at the same time, in Stevens's

sale-room, in 1852. They present just the same differences in colour

as are to be observed in different specimens of Melohesice and Coral-

lince ; and there is no doubt that the purplish-red specimen will

become white by exposure.

8. On some Collections of Birds from Veragua.

By OsBERT Salyix, M.A., F.L.S., F.Z.S., &c.

(Plate XIV.)

The three collections of birds which form the materials for the
present paper were collected at three different localities in Veragua,
by Enrique Arce, a native of Guatemala, who formerly worked for

INIr. Godman and myself when travelling in the latter country.

Having become proficient in bird-collecting, he vmdertook to go to

Costa Rica, where he remained some months ; he then proceeded to

Panama, and thence to the ground where these collections were made.
The first and largest was from a village called Santa Fe, which Arce
describes as situated twelve leagues on the Panama side of Santiago,

the capital of Veragua ; the next was from the neighbourhood of

Santiago itself; and the third from a district beyond Santiago, which
Arce calls the " Cordillera de Tole." Neither this district nor Santa
Fc are marked in any map that I have seen. All three localities would
seem to enjoy a "tlerra templada," or cool mountain-cliin^te, in their

vicinity; and the presence of a Dipper (Cinclus) in the last named
indicates that our traveller reached a considerable elevation. The
collection also contains many birds which are found only in the low-

lands, showing that Arce also visited the hot forests of low elevation.

Before proceeding to enumerate the species contained in these col-

lections, I will shortly mention the notices that have been published

from time to time of the birds of this section of Central America,
viz. that which is included between the political frontier of Costa
Bica and the Panama Railway.

The first notice which I can find referring to the birds of Veragua
is in the ' Proceedings' of this Society for the year 1850, jd. 92, where
Mr, Gould describes Cephalopterus glahricoUis from a specimen
obtained by the botanical traveller M. Warszewicz in the Cordillera

of Chifiqui. In a subsequent paper, published in the same year

(p. 162), six new species of TrochilidcB {Selasjihorus scintilla, Thuu-
viatias chionurus, Thalurania venusta, Sapphironia aeruleoyxdarisy

Erythronota niveovenfris, and Trochilus (— ?) castaneoi'entris) were
described by the same gentleman from specimens furnished by M.
AVarszewicz, and collected between David and the Chiriqui Lagoon.
A seventh species from the same collection was also described by

Proc. Zool. Soc.~18G7, No. IX.
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Mr. Gould under the new generic name Oreopyra, as O. leucaspis, in

the 'Proceedmgs' for 1860, p. 312. In the ' Proceedings' for the

year 18.53, p. 45, a new species of Toucan {AulacorhcanpJms cceru-

leogidaris) was defined by Mr. Grould from a specimen collected in

Veragua by Dr. Berthold Seemann, who obtained it when travelling

as naturalist to H.M.S. ' Herald.' Mr. Gould says this bird was ac-

companied by other ornithological rarities, of which unfortunately

we have no record. In the year 1853, also, MM. Verreaux published

their description of Chasmorhynchus tricarunculatus in the ' Revue

Zoologique,' p. 193, from an immature specimen transmitted to them

from Boca del Toro. The next notice we have is in the ' Annals of

the New York Lyceum' for 1855 (vol, vi. p. 137), which contains

a description by Mr. G. N. Lawrence of the beautiful Humming-
bird (Microchera albo-coi'onata), with notes on its habits by its dis-

coverer. Dr. J. K. Merritt, and also on those of Eutoxeres aquila,

Bourc. These birds were obtained in the district of Belen, which

lies to the south-eastward of the Chiriqui lagoon, on the Atlantic

slope of the Cordillera. Our 'Proceedings' for 1856 contain two

papers referring to Veraguan birds. The first is at p. 107, by Mr.

G-ould, where two new species are described (Troyon aurantiiventris

and Odontophorus veraguensis) from specimens collected by Mr.

Bridges near David. The second paper, by Mr. Sclater (p. 139),

gives a complete list of Mr. Bridges' s collection, which contained spe-

cimens of forty-six species, two of which are described as new, viz.

Thamnophilus bridgesi and Geotrygon chi?'iquensis. In this paper

short notes on the habits of each species are supplied by Mr. Bridges.

The next paper I have to notice is by Mr. G. N. Lawrence, on a col-

lection transmitted to the Smithsonian Institution by Mr. F. Hicks

from David. This paper, published in the ' Annals of the New York
Lyceum,' riii. p. 174, enumerates thirty-nine species, three of which

are introduced as new, viz. Spermophila coUaris, Elainea chiri-

quensis, and E. semifiava.

Lastly, in the same journal (June, 1866), Mr. Lawrence describes

what appears to be a very beautiful Pigeon, of the genus Geotrygon,

apparently allied to the West-Indian forms G. caniceps, Gundl., of

Cuba, and G. cristata, Temm. (Bp. Consp. ii. p. 70), of Jamaica.

This bird was obtained by Dr. Merritt, the discoverer of Microchera

albo-coronata, in the district of Belen, and seems to have remained

unnoticed in his collection since the year 1852.

I now come to Arce's collections, some of the new species of which

have been already described in these 'Proceedings' by myself; but

as these are incorporated into the subjoined list, I need not refer to

them here. ,

There are twenty-three species of birds included in these collections

which have not hitherto been noticed within the limits of the Central

American fauna. Nine of these have been described as new from

these specimens ; and the rest are South American species, now shown
to be of wider range. The new genera introduced are :

—

(Tyrannidee)

Colopterus and Serpophagu ;
(Trochi/idce) Dorifera and Clais;

( CiicuUdce) Neomorphiis ; (Cracidce) Chamcepetes.
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The geograjjliical position of the portion of Veragua we are now
considering, situated as it is between Panama and Costa Rica, cer-

tainly suggests that its ornithological fauna would consist of species

belonging to each fauna, with the addition of some few species pecu-
liar to the district. Such appears to be actually the case. Rather
more than one-half the birds are also found in Costa Rica, while rather

less than two-thirds are found on the Panama Railway. About one
in ten has not been hitherto seen beyond its limits. Rather less

tban three in seven extend beyond Panama into the southern con-
tinent of America, while three in seven extend northward into Grua-
temala, Mexico, or the northern continent of America.

These proportions show that this district most resembles the
Isthmus of Panama as regards its birds, that it has a less strong affi-

nity to Costa Rica, and that out of the wide-ranging species a rather
larger proportion belongs to more northern regions than to southern.
It would be necessary to compare closely the birds of this district

with those of Costa Rica to ascertain accurately where the balance
of their relationship lies. The presence of several peculiar forms,
such as Cephalopterus, ChasmorhyncJms, Oreopijra, Microchera,
&c., suggests that Veragua belongs zoologically to Costa Rica, and
that Panama maintains a strictly derivative fauna, and has at no
period of the geological history of the isthmus ever been a centre of
segregation. On the other hand, it is to Costa Rica and Veragua
united that we must look to find the origin of most of the species

now found on the Isthmus of Panama, it being evident that this

district has for a long period occupied a position as an island, or one
of the islands which lay between the two continents at a time when
the two oceans were united by two or more channels. It is for geo-
logists to tell us where these divisions were situated. An obvious one,
separating Costa Rica, Veragua, and Panama from the southern
continent, is the line from the Atlantic bay of San Bias across to the
mouth of the Bayano on the Pacific.

Regarding Costa Rica, A'^eragua, and Panama as a whole, there are
indications, in the Humming-birds at least, of some separation havino*

existed between the extreme ends of the district, Microchera albo-
coronata of the southern extremity being represented by M. parvi-
rostris at the northern, Chalyhura isaurcB by C. melanorrhoa,
Thaiimantias chionurus by 2\ cupreiceps. As no instance of repre-
sentative forms occurs in other groups of birds, it is perhaps more
probable that the local distribution of particular plants from which
these birds take their food limits the range of each race than that
any actual geographical barrier has given cause to this divergence.

I hope shortly to return to this subject in a paper on some col-

lections from Costa Rica ; but I may state that my present view is

that this district, viz. that included from the rise of the mountains
to the northward of the line of the Panama Railway to the southern
shore of the lake of Nicaragua and the river San Juan, forms the key
to the peculiarities of the Central-American bird-fauna. Previously
to the separation indicated between Costa Rica and the southern
continent, but when the more northern strait, where the lake of
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Nicaragua now stands, was open, tlie species of the northern portion

of South America and Costa Rica were identical, and but few neo-

tropical forms existed northward of the separation.

A farther subsidence must then have isolated. Costa Rica, where

during a lengthened period most of the species have become slightly

moditied. A rise of land to the extent of the present contour of Cen-

tral America then took place. The old straits, now land, have been

occupied by contending allied races, sometimes the Costa Rican, and

sometimes the southern race prevailing, occasionally the southern

race penetrating through the country of its representative and driving

it before it. Towards the south the Costa Rican species have soon

met with their representative races, by which their range has been

staved ; while northward, impeded by no such barrier, they have

spread as far as climate and the supply of their necessary food would

allow them, the most strongly defined limit in this direction being,

probably, the nortliern boundary of th.c tropical virgin forest.

-f-l. Catiiarus GiiiSEiCEi'S, Salviu, p. Z. S. 18GG, p. GS.

Santa Fe, Veragua.

-f-2. Catharus fuscater (Lafr.).

Myioturdus fnscuter, Lafr. Rev. Zool. 181.5, p. 341.

Catharusfuscater, Sclatcr, Cat. A. B. p. 2 ; Salvin, P. Z. S. 186C,

p. 69.

Cordillera of Tolc.

Arce has sent a single male specimen of a Catharus which agrees

closely with Mr. Sclater's examples from Ecuador. The bill, how-
ever, is somewhat larger and, in this fresh specimen, of a brighter

orange-colour. C. fuscater is no doubt the southern representative

of C. mexicarais (Bp.) (Scl. Cat. p. 1), which occupies its place from

Costa Rica to Mexico. Both species are inhabitants of the " tierra

caliente,^'' and appear to be decidedly scarce in the countries in which

they are found.

4- 3. TuRDUs GRAYi, Bp. ; Lawr. Ann. N. Y. Lye. viii. p. 1/4.

Santa Fe, Veragua ; David {Hicks) .

Ranges as far southv/ard as Panama. At Santa Martha T. luridus,

Bp. Notes Orn. p. 28, replaces it, a species of which I have recently

acquired a specimen, collected by the late Mr. Bouchard. This

differs from a Panama specimen of 2\ grayi in having the under

surface much paler, the crissum being nearly white. The upi)er

surface, too, is more olivaceous and hardly shows a cinnamon tinge,

the tail is squarer, and the dimensions, especially the feet, smaller.

Total length 9, wing 4 '5, tail 3-9 inches.

-4-4. TuRDus LEUCAXJCHEN, Sclatcr, P. Z. S. 1858, p. 447; Baird,

Rev. Am. B. p. 24.

Santa Fe and Cordillera de Tole.

Veraguan specimens exhibit none of the marked characters which
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distinguish T. leucauchen from T. ossimilis, Cab., as pointed out by
Dr. Baird, L c, and are even paler above than Costa Rican specimens

which are referred to the former species by Baird. I am inchned to

confine the term assimilis to the Mexican form, as described by Baird,

and to refer all these intermediate forms to the Guatemalan T. leu-

cauchen. The two more clearly defined species are distributed as

follows :

—

T. assimilis is from ]Mexico only, T. leucauchen from the

forests of Northern Vera Paz (Choctum, &c.), and from no other

district of Gruatemala. The intermediate forms, viz. those with oli-

vaceous backs and partially fulvous under wing-coverts, are found in

the highlands of Gruatemala (Duefias abundant, Coban a single spe-

cimen, and one from Choctum, the district of the true leucauchen),

Costa Rica (Tucurriqui, 3000 feet), and Veragua. I cannot say that

this arrangement is satisfactory ; and had the work to be done over

again I should prefer to regard all as one variable species, the re-

presentative of the South Brazilian T. crotopezus, Vieill., the Cayenne
and Para T. phceopyfjus, Cab., and the Autillean T.jamaicensis, Gm. ^

I may here notice that the specimens in the collection of the ) }

Smithsonian Institution (22,3G0 and 32,G84), marked " Mexico " -

'

by jNI. E. Verreaux, possibly came from Guatemala, and originally

formed part of a collection which passed through my hands. I have

seen specimens of other species with the locality similarly marked,
which certainly were in this collection.

j- 5. TuRDUs OBsoLETUs, Lawrcucc, Ann. of New York Lyceum,
vii. p. 470; Baird, Rev. Am. B. pt. 1. p. 28.

Santa Fe, Veragua.

A single specimen from Santa Fe I believe to be the adult female

of this species. I have little doubt that the male is black, and
the species closely allied to T. ati-osericens, Lafr. R. Z. 1848, p. 3.

In this female the crissum is white, while that of the female of all

the allied species is coloured similarly to the abdomen. I append a
short diagnosis of this specimen, as Mr. Lawrence's description was
evidently taken from an immature bird :—

•

T. saturate brunneus, subfus pallidior: (/ula parce striata : venire

imo et crisso albis : tectricibus subalaribus et rcmirjibus ad
basin intits citinainomeis : rostro niyro, pedibus obscure cor^j-

linis : long, tola 9, alee 49, caudce '6'^ poll. Angl,

4- 6. Rhodinocichla rosea (Less.).

Furnarius roseiis. Less.

Rhodinocichla rosea, Hartl. Jovirn. f. Orn. 1853, p. 33; Sclater,

Cat. A. B. p. 147 ; P. Z. S. 18.0(), p. 140 ; Baird, Rev. Am. B. p. 91.

Santa Fe ; David {Bridijes).

The proper systematic position for this curious bird seems to re-

main in considerable doubt. Diverse coloration of the sexes is not
found in any genus of Troglodijtida-, to which family both Baird and
Sclater are inclined to refer it. It may prove that Dr. Hartlaub was
not so far wrong after all in rcfcning the female to the Turdidcc.

Though I never observed this bird in Guatemala, it ranges thiougli-
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out Central America from Mazatlan to Panama, and thence to Vene-
zuela, &c.

ClNCUD^.

^ 7. CiNCLUs ARDESiACus, Salvin, Ibis, 1867, p. 121, pi. 2.

Cordillera de Tole.

A full description of this species will be found in the ' Ibis,' as

referred to above. In coloration this Dipper more nearl}^ approaches

North American specimens of C. mexicanns than Mexican, which
seem to be always darker. (See Baird's ' Rev. Am, B.' p. GO.)

Troglodytid^.

— 8. MicROCERCULUs LusciNiA, Salviu, p. Z. S. 1866, p. 69.

Santa Fc and Santiago de Veragua.

Two specimens sent b}^ Arce agree accurately with one another,

the species forming a distinct race from the northern M. philomela,

Salvin, P. Z. S. 1861, p. 202.

— 9. Thryothorus leucostictus. Cab.

Thryothorus jii'ostheleucus, Sclater, Cat. Am. B. p. 20.

Microceradus leucostictus, Sclater & Salvin, P. Z. S. 1864, p. 345.
Santa Fe, Veragua.
This species seems to enjoy an uninterrupted range from Cayenne,

Ecuador, and New Granada to Mexico. I am quite unable to fiud

constant characters to separate specimens from the latter country
and Gruatemala from those obtained from more southern localities.

— 10. Thryothorus rufalbus, Lafr. ; Sclater, P. Z. S. 1856,

p. 140 ; Lawr. Ann. N. Y. Lye. viii. p. 174.

David {Bridges ; Hicks).

"^11. Thryothorus rutilus, Vieill. ; Baird, Rev. Am. B. p. 135.

Santa Fe and Santiago de Veragua.
This species has before been noticed on the Isthmus of Panama

(Lawr. Ann. N. Y. Lye. vii. p. 320).

— 12. Thryothorus thoracicus, Salvin, P. Z. S. 1864, p. 580.

Santiago de Veragua.
Three specimens from this locality differ in no way from the typical

Costa Rican examples. This species, lil-ce many others hitlierto con-
sidered purely Costa Rican, extends as far south as the termination
of the higher mountains of that conntrj', and tends to show that the
real boundary of the Costa Rican fauna must be sought here.

— 13. Thryothorus castaneus, Lawr. Ann.N.Y. Lye. vii. p. 321.

Thryophilus castaneuSy Baird, Rev. Am. B. p. 133.

Santiago de Veragua.
This species has hitherto been only recorded from the Isthmus of

Panama.
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—14. Troglodytes tessellatus, Lafr. et D'Oib.

Troglodytes inqidetus, Baird, Rev. Am. B. p. 143 ; Lawr. N. Y.

Lye. viii. p. 1/4.

David (Hic/is).

Mr. Sclater and I have recently had an opportunity of comparing

the type specimen of 2\ tessellaiiis, kindly lent us by the authorities

of the Muse'um d'Histoire Naturelle of Paris, with specimens of

the Panama Wren, collected by M'^Leannan. They present inap-

preciable differences.

MOTACILLID^.

4-15. Anthus PARVUS, Lawr.

Anthus rufus, Lawr. iVnn. N. Y. Lye. vii. p. 322 ; Baird, Rev.

Am. B. p. 15G.

Anthus parvus, Lawr. Proc. Ac. Phil. 1865, p. lOG.

Santa Fe.

I am quite unable to detect any tangible differences between a spe-

cimen, no doubt identical with the species described by Mr. Law-
rence, collected by Arcc, one from the Amazon Valley, by Wallace,

and a third from Bahia, the former equalling in size either of the

others. I prefer leaving the question open ; but I believe this Ve-

raguan Anthus to be a species ranging widely over the continent of

South America, and that it is identical with the bird referred by

Sclater, Cat. Am. B. p. 24, to Anthus c/^n, Vieill., Spix, Av. Bras. i.

p. 75, pi. 76. f. 2, which, being founded on a bird described by Azara,

is very probably the same as the Petite Alouette de Buenos Ai/res

of BufFou, PI. Enl. j). 738, and, therefore, as Alauda rufa, Gm.

Sylvicolid.e.

IG. Mniotilta varia (L.); Sclater, P. Z. S. 185G, p. 140; Lawr.

Ann. N. Y. Lye. viii. p. 174.

Santa Fe ; David {Bridges ; Hicks)

.

17. Helminthervs vermivorus (Gm.) ; Baird, Rev. Am. B.

p. 179.

Santa Fe.

Already noticed as far south as Costa Rica (Baird, /. c.) ; but not

yet observed beyond the locality here given. Arce sent only one

specimen.

18. IIelminthophaga chrysoptera (L.) ; Baird, Rev. Am.
B. p. 175.

Santa Fe.

This species ranges southward into New Granada (Sclater, P. Z. S.

1855, p. 143).

19. IIelminthophaga peregrina (Wils.) ; Lawr. Ann. N. Y.

Lye. viii. p. 174.

David {Hicks).
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20. Dendr(eca pennsylvanica (L.); Bairtl, Rev. Am. B.

p. 191.

Santa Fe.

21. Dendrceca BLACKBURNiiE (Gixi.) ; Baird, Rev. Am. B.

p. 189.

Santa Fe.

22. Dendrceca iESTivA (Gm.) ; Lawr. Ann. N. Y. Lye. viii.

p. 174.

Rhimamphus esstivus, Sclater, P. Z. S. 1856, p. 141.

Santa Fe; J)a,yiA (Bridges ; Hicks).

23. Oporornis FORMOsts (Wils.) ; Baird, Rev. Am. B. p. 218.

Santa Fe.

— 24. Basiletjterus mesochrysup, Sclater, P. Z. S. 1860, p. 25
1

;

Baird, Rev. Am. B. p. 250.

Santa Fe.

A specimen of this Basilcuterns sent by Aice agrees well wltli a

Bogota specimen, wliicli must be ascribed to B. mesochrysus, Scl.,

its wings considerably exceeding in length those of a Guatemalan

specimen of B. delattrii, Bp., the bill being much larger, and the

yellow of the under plumage brighter. I have little doubt Baird is

light in referring the Costa Rican specimens to this race, which seems

to maintain these constant differences. Northwards of Costa Rica

its place is occupied by B. delattrii, Bp., which extends its range

over the whole of Guatemala (South Mexico doubtfully). In South

Mexico B. delattrii again gives way to B. rvffrons, Sw,, a race which

is also found very rarely in Guatemala (Salvin, Ibis, 1866, p. 192).

— 25, Basileuterus uropygialis, Sclater, P. Z. S. 1861, p. 128,

& 1865, p. 286, pi. X. f. 2 ; Sclater & Salvin, P. Z. S. 1864, p. 347 ;

Baird, Rev. Am. B. p. 246.

Santa Fc.

Besides a specimen from the above locality', Arce has, in a previous

collection, sent a specimen of this species from Costa Rica; so that

this representative of the section of Basileuterus, of which B. semi-

cervinus is the type, belongs clearly to the Central American fauna.

26. Setophaga rtjticilea (L.); Lawr. Ann. N. Y. Lye. viii.

p. 174.

Santa Fc ; David {Ilicks) .

— 27. Setophaga torutjata, Baird, Rev. Am. B. p. 261.

Cordillera de Tole.

I also possess a specimen from Costa Rica, the country whence

Baird's types were obtained, collected by Arce, agreeing with this

Veraguan example.
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VlREONIDiE.

—28. ViREOSYT.viA FLAYO-viRiDiSj Cassiii ; Baird, Rev, Am. B.

p. 336.

Santa Fe ; Cordillera de Tolc.

— 29. Hylophilus viRiDiFLAvus, Lawr. Ann.N.Y.Lyc.vli.p.324;

Sol. & Salv. P. Z. S. 1864, p. 348 ; Baird, Rev. Am. B. p. 380.

Santa Fe.

— 30. Hylophilus DECURTATUs(Bp.); Baird,Rev.Am.B.p. 381.

Hrjlophilus cinereiceps, Scl. & Salv. P. Z. S. 1860, p. 299.

H. pusilhis, Lawr. Ann. N. Y. Lye. vii. p. 323 ; Baird, Rev. Am.
B. p. 381.

Santa Fe.

Prof. Baird recognizes the Guatemalan bird \vc described /. c, as

the Sylvicola decuriata, Bp. These Veraguaii specimens confirm

the view taken (P. Z. S. 1864, p. 348) that H. pusillus, Lawr., is

identical with the northern bird ; and in this Baird is strongly in-

clined to agree.

C.EREBID.E.

31. C^REBA CARNEiPES, Sclatcr ; Lawr. Ann. N. Y. Lye. viii.

p. 174.

Santa Fc, Santiago de Veragua, and Cordillera de Tole ; David
(^HicJcs).

32. CiEREBA LUCIDA, Scl. & Salv.

Ccsreba cyanea, Scl. P. Z. S. 1856, p. 140.

David {Bridyes).

33. CHLOROPHANES GUATEMALEKSIS, Sclatcr.

Chlorophmies sjnza (L.) ; Lawr. Ann. N. Y. Lye. viii. p. 174.

Cordillera de Tole; David {Hic/cs).

34. Certhiola luteola, Cab. ; Lav.r. Ann. N. Y. Lye. viii.

p. 174.

David (Hicks).

Tanagrid.e.

35. Euphonia anntE, Cassin, Proc. Acad. Phil. 1865, p. 172.

Eiiphonia rvjivcrtex, Salvin, P. Z. S. 1866, p. 71, pi. vii.

Santa Fe.

Though Prof. Baird kindly forwarded nic a proof sheet containing

Mr, Cassin's description of this species, it did not arrive in time to

stop the publication of the name I had assigned it, which must now
stand as a synonym, Mr. Cassin's description having several months
priority. There can be no doubt as to the identity of the species

we each described. It is a well-marked species, the only othef
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member of the genus having a white crissum being E. minuta*, Cab.,

which diifers from E. unnce primo visu.

36. EuPHONiA CRASsiRosTRis, Sclater? ; Lavvr. Ann. N. Y. Lye.

viii. p. \1A.

David {Hicks).

37. EUPHONIA ?

Cordillera de Tole.

An immature female, which I am unable at present to determine.

38. Calliste icterocephala, Bp.

Callispiza frantzii. Cab. Journ. f. Orn. 1861, p. 8/ ; Sclater, Ibis,

1863, p. 451.

C. icterocephala, Bp. ; Sclater, Cat. Am. B. p. 65 ; Mon. Cal-

liste, t. xvii.

Santa Fe and Cordillera de Tole.

Dr. Cabanis, in describing C.frantzii, evidently had only female

birds before him. Arce has sent several specimens of both sexes.

Of these the males differ in no way from specimens in Dr. Sclater's

collection, from Ecuador, which must undoubtedly be referred to C.

icterocephala, Bp.

39. Calliste gyroloides, Lafr.; Sclater, P. Z. S. 1856, p. 142.

Sante Fe; David {Bridges).

40. Calliste frAiNCiscje, Lafr. ; Sclater, P. Z. S. 1856, p. 142;

Lawr, Ann. N. Y. Lye. viii. p. 1/5.

Santa Fe and Cordillera de Tole; David {Bridges ; IlicJcs).

41. Tanagra diaconus. Less. ; Sclater, P. Z. S. 1856, p. 142;

Lawr. Ann. N. Y. Lye. viii. p. 175.

Santa Fe; Ii2i\\di {Bridges ; Hicks).

42. Tanagra melanoptera, Hartl.

Santiago de Veragua.

This Tanager ranges northwards into Costa Rica, whence Arce

has sent specimens from Tucurriqui on the Atlantic slope. In Gua-

temala T. abbas, Licht., entirely supplants it.

43. RAMPHOCffiLiTs DiiMiDiATus, Lafr. ; Sclater, P. Z. S. 1856,

p. 142 ; Lawr. Ann. N. Y. Lye. viii. p. 175.

Santa Fe; D&xid {Bridges ; Hicks).

44. Ramphoccelus passerinii, Bp. ; Scl. P. Z. S. 1856, p. 142;

Lawr. Ann. N. Y. Lye. viii. p. 1 75.

David {Bridges ; Hicks)

.

* I am not at all assured of the real difference between this sjiecies and E. hu-

milis, Cab. ; but having only one specimen of the latter I am hardly in a position

to speak positively.



1867.] MR. O. SALVIN ON THE BIRDS OF VERAGUA. 139

45. Ramphocoslus icteronotus, Lafr.

Santiago de Veragua.

+ 46. Pyranga hkpatica, Sw.

Santa Fe.

A Mexican species, rarely found in Guatemala, and here occurring

at probably the southernmost point of its range.

47. Pyranga .estiva (Gm.) ; Sclater, P. Z. S. 18")6, p. 142;

Lawr. Ann. N. Y. Lye, viii. p. 175.

Santa Fe; Dnvid {Bridffes ; HicJts).

48. Phcenicothraupis RUBicA (Vieill.)?

Santa Fe.

Arce has sent several specimens of a Phcenicothraupis which I

can hardly distinguish from P. rubica of Brazil. They have the

same general diffusion of red colouring over the under surface, the

upper plumage also agreeing, the uropygium and margins of the

rectrices being hardly appreciably less bright. I am at a loss to ac-

count for the presence of this bird here, as on both sides at Panama
and in Costa Rica P.fuscicauda, Cab., is found, a race which is

readily distinguishable by its dark coloration contrasting with the

bright red of the throat. In Guatemala the genus is represented

by P. rubicoides, whicli has also a bright-red throat, but less defined

than in P.fuscicauda, the general plumage also being redder.

49. Lanio leucothorax, Salvin, P. Z. S. 1864, p. 581 ; Cassia,

Pr. Ac. Nat. Sc. Phil. 1865, p. 171.

Santa Fe, Santiago de Veragua, and Cordillera de Tole.

The specimens from which my original description was taken were

in bad condition. Better examples being included in these collections

show that, besides the distinctions pointed out, L. leucothorax has

the uropygium black, while in L. aurantius it is clear yellow. The
Costa Rican and Veraguan bird is a well-ma/!ced and easily recogni-

zable species.

50. EUCOMETES SPODOCEPHALA, Bp.

Santa Fe.

The limits bounding the ranges of this and its closely allied species

E. cristata, DuBus, seem to be distinctly defined. On the Isthmus

of Panama E. cristata occurs ; while a short distance to the north-

ward the present species takes its place and ranges as far as Gua-
temala, where, however, it is extremely rare, only one specimen

having come under my notice. The type from which Bonaparte's

original description was taken came from Nicaragua, from which

locality and also from Costa Rica our collection contains examples.

51. EucoMETES CAssiNii (Lawr.).

Tachijphonus cassinii, Lawr. Ann. N. Y. Lye. vii. p. 297.

Eucometes cassinii, Scl. & Salv. P. Z. S. 186 4, p. 351, pi. xxx.
Santiago de Veragua.
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52. Tachyphonus delattrii, Lafr.

Santa Fe and Santiago de Veragua.

53. Arremon aurantiirostris, Lafr.

Santa F6.

~54. BuARREMON CRASsiROSTRis. (Plate XIV.)

Buarremon crassirostris,Cassm, Proc. Acad. Sc. Phil. 1865, p. 1 70.

Biiarremon ^nesoxanthus, Salvin, P. Z. S. 18G6, p. 72.

Santiago de Veragua and Cordillera de Tole.

As in the case of Eiiphonia annce, Mr. Cassin's description of this

bird has several months priority over mine. In comparing the

species with B. castaneiceps, Scl. P. Z. S. 1859, p. 441, I have, I

believe, indicated its true affinity. These two species constitute a

very marked section of the genus Buarremon, which comprises seve-

ral distinct groups.

^' 55. Buarremon brunneinuchus (Lafr.).

Santiago de Veragua ; Cordillera de Tole.

Though strictly an inhabitant of mountainous regions, this species

is remarkably constant in its characters, specimens from Mexico,

Guatemala, Costa Rica, and Ecuador not differing in any appreciable

degree.

56. Saltator magnoi'des, Lafr. ; Scl. P. Z. S. 1856, p. 142.

Saltator intermedius, Lawr. Ann. N. Y. Lye. viii. p. 175.

Santa Fe ; David (Bridges ; Hicks).

Two male specimens from Santa Fe have a slightly fulvous tinge

on the under plumage, and more than is usually noticeable in Gua-

temalan specimens of this bird. This is, I have little doubt, the bird

Mr. Lawrence has separated vinder the name of S. intermedins. In

our article on the " Birds of Panama," Mr. Sclater and I united this

bird with S. mayndides ; but INIr. Lawrence, in his list of Mr. Hicks's

Chiriqui collection (Ann. N. Y. Lye. viii. p. 175), maintains the opi-

nion he formed as to their distinctness. The question at issue con-

cerns the constancy of the characters Mr. Lawrence points out.

They are as follows :— (1) In intermedins the feathers of the occiput

are mingled with olive-green, (2) the white of the throat extends to

the chin, (3) the fulvous of the throat is less bright but twice as ex-

tensive, (4) the black band of the chest one-third as wide as in the

magndides, (5) under plumage tinged with fulvous instead of clear

cinereous, and (6) the crissum darker. I have before me eleven

specimens from Guatemala, two from Costa Bica, three from Vera-

gua, and three (two males and a female) from Panama, in all nine-

teen specimens. (1) All specimens have olive-green feathers on the

occiput ; but in Guatemalan specimens the remaining feathers are in

general (not in all specimens) blacker. (2) In several of our Guate-

malan specimens the white of the throat extends to the bill, in others

it does not, nor does it in one of the Panama specimens. (3) As re-

gards the brightness of the fulvous of the throat there is a consider-
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able variation, hardly two specimens being alilve ; the same may be

said of the extent of the same colour. (-1) The black band varies very

much in width, both it and the extent of the fulvous depending very

much upon the way in which the skin is made up, and hence a cha-

racter of doubtful value; two of the Veraguan specimens have

scarcely any band, while the third has abroad one. (5) Guatemalan

specimens are in general of a clearer cinereous colour below ; Costa

liican specimens hardly so much ; Veraguan specimens are two of

them tinged with fulvous, and one almost as cinereous as Guatemala

skins ;
both the male Panama specimens arc quite like the Guate-

malan. (6) The crissum of the Veraguan specimens is slightly darker

than Guatemalan, not so the Panama.
The fact of the matter is, that wherever Saltator magno'ides is

found it varies in some degree as regards a few minor points. If aS*.

intermedius were admitted to rank as a species, we should have a

number of specimens which might with equal propriety be assigned

to either. None of our northern specimens have the sexes marked
so that I can depend upon them ; hence the question as to the dis-

tinction between the sexes cannot be discussed.

57. Saltator istiimicus, Sclater; Scl. & Salv. P. Z. S. 18G4,

p. 351.

Saltator striatipectus, Lawr. Ann. N. Y. Lye. viii. p. 1/5.

Santa Fe; David (jffje/i.s).

58. PiTYLUS GROSSUS (L.).

Santa Fe.

59. PiTYLUS POLIOGASTER, DuBllS.

Santa Fe and Santiago de Veragua.

GO.i'GuiRACA coNCRETA, DuBus.

Santa Fe.

At Panama the southern form of this Finch ((?. cyatioides, Lafr.)

occurs, showing that the Central American race has its range sharply

defined, the present locality being its southernmost limit.

61. Oryzoborus FUNEREUS, Sclatcr.

Sanfti Fe.

A single specimen from this locality agrees accurately with our
Guatemalan examples of O.funereiis and with Sclater's type. Ac-
cording to Mr. Lawrence the species of this form occurring on the
Panama Railway is 0. ccthiops, Scl.

62. Spermophila semtcollaris, Lawr.

Santa Fe.

63. Spermopiiila coi.laris, Lawr. Ann. N. Y. Lye. viii. p. 17G.

David {llicks).
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i- 64. Phonipara pusilla (L.).

Santa Fe.

65. Volatinia jacarina (L.) ; Lawr. Ann. N. Y. Lye. viii.

p. 176.

David (Tlic/^s).

66. Cyanospiza ciris (L.); Lawr. Ann. N. Y. Lye. viii.
i>.

1/6.

David (Ilic/is).

67. Embernagra striaticeps, Lafr.

Emher7iagra conii-oshns, Scl. P. Z. S. 1856, p. 143.

Santa Fe ; Cordillera de Tole ; David {Bridges).

This species is also found in Costa Rica ; but further to the north-

ward is replaced by E. cMoronota, Salv.

6^. EUSPIZA AMERICANA (Gm.) ; Scl. P. Z. S. 1856, p. 142.

David {Bridges).

69. OcYALUs M'AGLERi, G. R. Gray.

Santa Fe'.

70. Cacicus microriiynchus, Scl. & Salv. P. Z.S.I 864, p. 353;
Lawr. Ann. N. Y. Lye. viii. p. 180.

Santa Fc ; Santiago de Veragua ; Cordillera de Tole.

The most northern locality for this bird yet noticed is Greytown,
Nicaragua, whence Mr. Holland has sent specimens to the Smithso-

nian Listitution.

71. Cassiculus prevosti (Less.).

Santa Fe.

72. Icterus baltimorensis (L.) ; Scl. P. Z. S. 1856, p. 142;
Lawr. Ann. N. Y. Lye. viii. p. 176.

David {Bridges; Hicks),

73. Icterus spurius (L.); Lawr. Ann. N. Y. Lye. viii. \>. 176.

David {Hicks).

^74. Icterus giraudi, Cassin.

Santa Fe.

75. Sturnella LUDOViciANA (L.) ; Scl. P. Z. S. 1856, p. 142.

Sturnella mexicana, Lawr. Ann. N. Y. Lye. viii. p. 176.

David {Bridges ; Hicks),

I doubt if there be more than one species of this form.

-+- 76. ScLERURus mexicanus, Scl. P. Z. S. 1856, p. 290.

Santiago de Veragua and Cordillera de Tole.
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This species has not heeu noticed before as occurring so far south,

though specimens of the second Central American bird of this genus
(S. guatemalensis) have been sent from Panama. The two examples
contained in these collections are neither of them in good condition

;

they appear to differ slightly from our Guatemalan specimens, the

uropygium being somewhat darker and the bill shorter.

4-77. Synallaxis albescens, Temm. PI. Col. 227. f. 2; Scl.

Cat. Am. B. p. 151.

Santa Fe.

A single example of a. Si/naUaxis agrees closely with Sclater's spe-

cimen from Trinidad, which he ascribes to »§. albescens, Temm.
Four species of Synallaxis have been recorded as occurring in Central

America, viz. S. erythrothorax, Scl., of South Mexico and Guate-

mala ; S. jniclica, Scl., Panama ; (S. albescens, Temm., Veragua ; and
S. nigrifumosa, Lawr. Ann. N. Y. Lye. viii. p. 180, Greytown, Ni-
caragua. I have not seen specimens of this last mentioned. It

seems to be very closely allied to .S*. j9»^7/c«, perhaps the male of that

species ; a specimen with the sex so marked from Panama differs

from the female in the greater intensity of the smoky-black tinge of

the under plumage and in the brighter shade of chestnut, distinc-

tions upon which Mr. Lawrence rests the claim of the species he

describes to specific rank.

-f- 7S. Xenops mexicanus, ScL

Santa Fe.

Also noticed on the Panama Railway.

-+- 79. AUTOMOLUS CERVINIGULARIS, Scl.

Santa Fe.

Mr. M^Leannan, according to Mr. Lawrence, also procured this

species on the Isthmus of Panama, where, however, another of this

form {A. 2)allidigularis, Lawn*.) occurs.

-r 80. Philydor fuscipennis, Salvin, P. Z. S. 180(5, p. 72.

Santiago de Veragua.
This is the second species of this genus now known to occur in

Central America, the other being P. rvfobrunyieus, Lawr. (Ann.
L. N. Y. viii. p. 127), from Costa Rica.

-f- 81. Margarornis brunnescens, Scl.

Cordillera de Tok'.

A single specimen sent by Arcc only differs from Sclater's type of
M. brunnescens in having the rump slightly darker rufous, the dif-

ference not being sufficient to warrant specific separation. It is pro-
bably this bird that jNIr. Lawrence refers to (Ann. N. Y. Lye. viii.

p. 130), where he suggests the possibility of a Costa Rica specimen
being different from bmnneseens, and proposes the name brunnei-
cmida should his surmise prove correct.
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-f- 82. Dkndrocolaptes sancti-thom.e, Lafr.

Santiago de Veiagua.

f 83. Dendrornis erythropygia, Scl.

Santiago de Veragua.

4- 84. Dendrornis lacrymosa, Lawr.

Santiago de Veragua.

I have lately seen a specimen of this fine species in a collection

formed by Mr. H. "SVickham, near Blewfields, Mosquito coast,

-f~
85. Cymbilanitjs lineatus (Vieill.).

Santa Fe and Santiago de Veragua.

-r- 86. Thamnophilus transandeanus, Scl. (?)

Thanmophilas melanurusi, Scl. P. Z. S. 18j(), p. 142.

David {Bridges).

Probably the same as the Panama bird, which I consider to

belong to this race*.

f~ 87. Thamnophilus n^vius (Gm.).

Santiago de Veragua.

Both these species have been noticed on the Panama Railway,

but not further to the northward.

-f- 88. Thamnophilus doliatus, L.?; Scl. P. Z. S. 1856, p. 141.

David {Bridges).

-f 89. Thamnophilus bridgesi, Scl. P. Z. S. 1856, p. 141.

David (^Bridges).

^ 90. Dysithamnus puncticeps, Salv. P. Z. S. 1866, p. 72.

Santiago de Veragua.

4-91. Dysithamnus semicinereus, Scl.

Santa Fc.

Though not yet detected on the Isthmus of Panama, this species

doubtless enjoys an uninterrupted range from New Granada to South

Mexico ; specimens in our collection from several points agree ac-

curately with one another.

4- 92. Myrmotherula menetriesi, D'Orb, ; Scl. Cat. Am. B.

p. 180.

Santiago de Veragua.
A single male specimen from the r.bove locality agrees best with

Sclatcr's specimen from Ecuador, which he refers to the above species,

* Cf. Scl. & Salv. P. Z. S. 18G-1, p. 355.
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93. Myrmotherula, sp. ?

Santa Fe.

Arce has sent a single specimen of a female of a species of Myr-
motherula, whicli I have never heen able satisfivctorily to determine.

It agrees with specimens I obtained in Vera Paz.

4-94. Ramphocenus rufiventris, Bp.

Santa Fe.

-— 9.). Ramphgc.enus SEMiTORauATus, Lawf.

Santiago de Veragua.

This species is very closely allied to R. cinereiventris, Sclatei', if

really distinct. The most obvious and, indeed, the only point of dif-

ference seems to consist in the much less extent of the postocular spot.

-4- 96. Myrmeciza l.emosticta, Salvin, P. Z. S. 18G4, p. 582.

Santa Fe.

A single specimen from this locality agrees accurately with our

type from Tucurriqui, Costa Rica.

j-- 97. Cercomacra tyrannina, Scl.

Santa Fe.

4- 98. PiTHYS BiQOLOR, Lawr.

Santa Fe.

-+- 99. Phlogopsis macleannani, Lawr. ; Scl. &Salv.E\-.0ru.t.9.

Santiago de Veragua.

4- 100. FoRMiCARiTJS RUFiPECTUs, Salviii, P. Z. S. IHGO, p. 73,

pi. VIII.

Santiago de Veragua.
In the plate above referred to, the artist has represented this bird

on a stone surrounded with water. This is manifestly erroneous, as

all members of this genus, and, indeed, of the whole family, frequent

the thin undergrowth of the virgin forest. Formicarius Hies little,

but follows the ant-paths, walking and running on the ground
amongst the decayed leaves, occasionally mounting a prostrate tree.

F. moniliger, Scl., has a sharp clear cry.

— 101. Formicarius analis, D'Orb. & Lafr.; Salv. P. Z. S. 18GC,

p. 74.

Santiago de Veragua.
A single immature bird from this locality would, no doulit, in the

adult state agree with our Costa Rica speolmen mentioned in the

above reference. This, as I there observed, differs somewhat from
southern specimens ; but my materials are still insufficient to deter-

mine whether the dilferences are constant or not. F. hoffmanni, Cab.,

doubtless also occurs in this portion of Veragua, as it is found both

at Panama and in Costa Rica. We thus have three very distinct

Puoc. ZooL. Soc— 1807, No. X.
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species inhabiting this country. F. analis is also given by Mr.

Lawrence, in his list of Mr. M'Leannan's collections, as being found

at Panama.

-f-102. Grallaria guatemalensis, Prev.

Santa Fe. .
•

A single specimen in not quite adult plumage agrees closely with

Guatemalan examples ; it is, however, rather darker in general colour,

the grey of the head, the olivaceous back, the rufous brown of the

wings, and the tawny of the under surface being all of a deeper hue.

In our specimens of this species some variation is noticeable in in-

tensity of coloration, especially of the under plumage ; so that this

Veraguan specimen may only show the extreme limit of this dif-

ference.

•ir 1 03. Grallaria perspicillata, Lawr.

Santa Fe and Santiago de Veragua.

-f- 104. PiTTASOMA MICHLERI, CaSSiu.

Santa Fe.

The presence of these two birds in these collections deprive the

Isthmus of Panama of two more of its hitherto-considered-peculiar

species, showing their more northern range.

4-105. Grallaricula costaricensis, Lawr. Ann. N. Y. Lye. viii.

Cordillera de Tole.

A single specimen obtained by Arce agrees well with Mr. Law-
rence's description.

-t- 106. Attila sclateri, Lawr.; Scl. & Salv. P. Z. S. 1864, p. 358.

Santa Fe.

This race is also found in Costa Rica, Arce having sent a speci-

men from Tucurriqui. It is more constant in coloration than the

more northern form, A. citreopygius, Bp. (Scl. Cat. p. 195), which
frequently exhibits considerable variation of plumage, both in the

striation of the head and in the ochraceous tinge of the under sur-

face. A. sclateri is distinguishable from A. citreopygius by its

greener head, hindneck, throat, and chest, and by the paler lemon-
coloured uropygium.

-/-107. CopuRUs leuconotus, Lafr. ; Scl. & Salv. P. Z. S. 1864,

p. 358.

Santa Fe.

This species also ranges northward into Costa Rica, and to Blew-
fields in the Mosquito territory.

-^108. Platyrhynchus superciliaris, Lawr. Ibis, 1863, p. 184.

Santa Fe.

Several specimens of both sexes.
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---109. TODIROSTRUM CINEREUM (L.) ; Scl. P. Z. S. 1856, p. 141.

Santa Fe ; David {Bridges). ^

" 110. CoLOPTERUs PILARIS, Cab. ; Scl. Cat. Am, B. p. 210.

Santa Fe.

The curious formation of the first four primaries, which constitutes

the character of this genus, is carried to greater excess in this than

in the other species referable to the same genus.

— Ill, Serpophaga ciNEREA (Strickl.) ; Scl. Cat. Am. B. p. 211.

Santa Fe.

No member of this gemis has hitherto been noticed north of the

Isthmus of Panama. The single specimen sent differs in no way
from examples from New Granada and Ecuador, over which countries

S. cinerea ranges.

— 112. MioNECTES OLEAGiNEus, Licht. ; Scl. Cat. Am. B, p. 213 ;

Scl. & Salv. P. Z. S. 1864, p. 358.

Santa Fc.

-^ 113. Tyranniscus parvus, Lawr. ; Scl. & Salv. P. Z. S. 1864,

p. 359.

Santa Fe.

Arce has also sent specimens of this species from Turialba in Costa

Rica.

*- 114. Tyrannulus elatus (Spix) ; Sclater, Cat. Am. B. p. 215
;

P. Z. S. 1856, p. 141.

David {Bridges).

-f 1 15. Elainea subpagana, Scl. & Salv. ; Lawr. Ann. N. Y. Lye.

viii. p. 177.

Santa Fe ; David (Hicks).

The type specimens of this species were shot at Duenas, in the

highlands of Guatemala. The bird is, however, much more abun-
dant further to the southward, hardly any collection coming from
those districts without containing examples.

-f' 116. Elainea chiriquensis, Lawr. Ann.N.Y.T<yc. viii. p. 1/6.

Santa Fe ; David (Hicks).

A single specimen from this locality corresponds fairly with Mr.
Lawrence's description. Its general appearance is that of E. sub-

pagatia ; it is, however, smaller and more obscurely coloured, as the

original description shows ; the feet, too, are weaker, and the con-
cealed white patch of the crown not so large.

_i. 1 1 7. Elainea semiflava, Lawr. Ann, N. Y. Lye. viii. p. 1 77.

David (Hicks).
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-^-118. Legatus albicollis (Vieill.) ; Lawr. Ana. N. Y. Lye.

viii. p. 177.

David (Ilicks).

"rll9. Myiozetetes columbianus, Cab. & Hein, ; Lawr. Ann.

N. Y. Lye. viii. p. 177.

David {HicJis).

—120. Myiodynastes nobilis, Scl. ; Lawr. Ann. N. Y. Lye. viii.

p. 177.

Santa Fe; David (//ic/.-^).

4_121. Rhynchocyclus brevirostris, Cab.

Santa Fe.

Agrees with Guatemalan examples.

-^122. Rhynchocyclus flavo-olivaceus, Lawr.; Scl. & Salv.

P. Z. S. 1864, p. 359.

Santa Fe.

Agrees with Panama specimens.

4-123. MuscivoRA mexicanA;^ Scl. Cat. Am. B. p. 225; Scl. &
Salv. P. Z. S. 1864, p. 360.

Santa Fe.

Tliis species ranges over the whole of Central America, from

Southern Mexico to the Isthmus of Panama.

4- 124. Myiobius sulphureipygius, Scl. Cat. Am. B. p. 226.

Santa Fe.

4-125. Myiodius erythrurus, Cab.; Scl. Cat. Am. B. p. 226;
Lawr. Ann. N. Y. Lye. vii. p. 4/2.

Santa Fe.

Before noticed from the Isthmus of Panama.

4-126. Myiobius n^vius (Bodd.) ; Scl. Cat. Am. B. p. 227.

Santa Fc.

A well-known South American species of wide range. It has not

hitherto been noticed in so northern a locality.

-f-127. Myiarchus nigricapillus, Cab. J. f. O. 1861, p. 249.

Santa Fe.

Two specimens rather smaller than a Costa Ilican example, but

otherwise agreeing. M. nigricei)S, Scl., of Panama has a narrower

rufous border to tlie rectrices and primaries, and has the dark crown

less extensive, which in M. nigricapillus includes the nape.

-T-128. Tvrannus melanciiolicus, Vieill.; Scl. P. Z. S. 18.16,

p. 141.

David (BriJffes).
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-hi 29. MiLvuLus TYRANNUS (L.) ; Sclater, P. Z. S. 1856, p. 141

;

Lawr. Ann. N. Y. Lye. viii. p. 177.

Santa Fe : Santiago de Veragua ; David {Bridyes ; Hicks).

-|-13(). TiTYRA PEESONATA, Jaid. & Selb.

Psaris mexicana, Less.

Tityra mexicana, Scl. P. Z. S. 18o6, p. 141.

David (Bridges).

-f-131. Pachyrhamphus cineeeiventkis, SoLC?.t. Ani.B. p. 242,
note; Scl. & Salv. P. Z. S. 1864, p. 361.

Santa Fo.

Agrees with Panama specimens.

-+--132. Lipaugus unirufus, Scl.; Scl. & Salv. Ex. Orn. pi. 1,

p. 1.

Santiago de Yeragna.

„U 133. Lipaugus holerythrus, Sclater.

Santa Fe.

•f- 134. Lipaugus rufescens, Scl.; Scl. & Salv. Ex. Orn. pi. 2,'

p. 5.

Santa Fc.

uJ35. PiPRA leucocilla, L.

Pipra coracina, Scl. P. Z. S. 18.56, p. 29, & Cat. Am. B. p. 249 ?

Cordillera de Tolc,

Specimens of this bird agree with Cayenne skins. The grounds
for separating the New Granadan from the Cayenne form appear to

be very slight. I think they should be reunited.

-f- 136. Pipra cyaneocapilla, Hahn ; Scl. Cat. Am. B. p. 249;
Sch & Salv. P. Z. S. 1864, p. 362.

Santiago de Veragua.

-^ 137. Pipra leucorrhoa, Scl. P. Z. S. 1863, p. 63, pi. x.

Santa Fe.

Arce has also sent specimens of this species from Tucurricpii, in

Costa Rica ; these all agree with Sclater's types, which came from
New Granada (Bogota make).
The species belongs to Cabanis's section roro/;//^o, which includes

this bird and its near ally P. fftdfitrolis of Cayenne. The col-

lection from Santa Fe also contains females and young males, the

former I here describe :—

Pipra leucorrhoa, $ . Supra olicaceo-vireseens icnicolor : sub'

tus ffu/a cinerascente, abdovdne dorsu concolure, niedialiter

paulo pallidiore.
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-Vl38. Chiroxiphia lanceolata, Wagl. ; Scl. Si Salv. P. Z. S.

1864, p. 362.

Chiroxiphia melanocephaht, Scl. P. Z. S. 18.56, p. 141.

Santa Fo ; David {Bridges).

The purely Central American species (C. linearis, Bp.) terminates

its southern range between the Gulf of Nicoya and Chiriqui..

— 139. Chasmorhynchus tricarunculatus, J. & E. Verreaux,

R. Z. 1853, p. 193; Salvin, Ibis, 1865, p, 90, pi. 3.

Santiago de Veragua ; Cordillera de Tole.

Adult male specimens having been sent by Arce, the question

broached by Cabanis as to the possibility of the Costa Rican and

Veraguan birds being distinct is quite set at rest. These specimens

in no way differ from those previously sent by Arce from Tucurriqui.

-f-HO. CEPHALOPTERrs Gi.ABRicoLLis, Gould, P. Z. S. 1850,

p. 92, pi. XX. ; Cab. J. f. O. 1861, p. 254 ; Sclater, P. Z. S. 1859,

p. 142.

Cordillera de Tole ; Cordillera of Chiriqui {^JFarszewicz).

This strange bird appears to be abundant in this locality, and also

near Turrialba in Costa Riea. Its probable range hardly extends

beyond these points, though it may occur along the northern fron-

tier of Costa Rica, the river San Juan, and the southern shore of the

lake of Nicaragua. Judging from the apparently sharp definition

of its southern range, I should suppose it a bird that frequents the

mountainous region and keeps to forests lying at an elevation of

from 2000 to 3000 feet above the sea-level. Arce has sent home
sj)ecimens of both sexes. The female has the crest smaller, as is

the case in C. ornatiis, the naked throat-lappet much smaller, and a

narrow band of small feathers running down the centre of the bare

throat. The head of the young bird very much resembles that of the

adult of Pi/roderi(s, to which genus Cej)hcdopterus is closely allied.

-;-141. ^loMOTUS LESSONi, Lcss. ; Sclater, P. Z. S. 1856, p. 139;
Lawr. Ann. N. Y. Lye. viii. p. 177.

Mvniofi's psuh'riis, 13p. ; Cab. J. f. O. 1861, p. 255.

Cordillera de Tole ; David {Bridges; Hicks).

An immature specimen, having a black margin to the back of the

blue circlet of the head and without the chestnut nape, must indubi-

tably be referred to the Central American Momotus lessoni. The
snecimcns examined by us, and mentioned in Mr. Sclater's and my
paper ''on the Birds of Panama" (P. Z. S. 1864, p. 362) as M. les-

soni, properly belong to M. sabrvfescens, Scl., as additional speci-

mens have shown. This last-named race has no black border to the

back of the circlet of the head, the nape being slightly chestnut as

in M. brasilieiisis. The colouring, too, of the under plumage is of a

clearer rufous than is usually the case in 3/. lessoni, in which race,

however, considerable variation is shown in this respect. It is pro-

bable that the southern range of the true M. lessdni terminates in
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the district I am now investigating, and that its place is taken at

once as we proceed towards the southern continent by M. subru-

fescens.

4-142. IMoMOTUS MARTii, Spix.

Santa Fe and Santiago de Veragua.

4- 143. Prionirhynchus platyrhynchus, Leadb. ; Sol. & Salv.

P. Z. S. 1864, p. 362.

Santa Fe.

This species appears to be quite couimon on the Isthmus ot' Pa-

nama, and tlience spreads northward through Veragua.

-^144. Phauomacrus mocinno, La LUxve,

Forest of Boqueti (Bridyes).

Specimens of the Quezal have also been obtained in Costa Kica

(see Cabanis, J. f. Orn. 1862, p. 1/5).

-'-145. Trogon AURANTiiVENTRis, Gould, P. Z. S. 1856, p. 107.

Santa Fe ; Cordillera de Tole ; David (Bridges).

-^146. Trogon caligatus, Gould ; Sclater & Salv. P. Z. S. 1864,

p. 364.

Santa FJ.

-S-147. Trogon atricoli.is, Vieill. ; Scl. & Salv. P. Z. S. 1864,

p. 364.

Trogon teneUus, Cab. J. f. O. 1862, p. 173.

Santa Fe, Santiago de Veragua, and Cordillera de Tole.

Brazilian specimens of this species usually have the central rec

trices rather more bronzy green. This is the only dilference I can

detect which at all justifies Cabanis's separation of the Central Ame-
rican race. Tiie difference is very sHght, and not constant.

-4-148. Trogon clathratus, Salvin, P. Z. S. 1866, p. 74.

Santa Fe ; Santiago de Veragua ; Cordillera de Tole'.

Since I described this fine species Arce has sent a specimen of the

female, of which I now give the following description :

—

5 . Sdtuvate cinereiis, alls et cauda niyrlcajdloribiis : I'eclrlcibus

triius externis alho untjuste transfasciutis : abdominc rvfes-

cente tincto, ventre imo et crisso cocciiicts : rostra stipenor e

fusco niyro, basi et mandibula inferiore Jtavls.

-f-14l?. Trogon massena, Gould.

Santiago de Veragua ; Cordillera de Tole.

i- 150. Galbula melanogenia, S<1. P. Z. S. 1856, p. 139.

David (Bridyes).
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•+'151. Ceryle amazona, Lath.

Santiago c!e Veragua.

-f.
152. Ceryle cabanisi, Tsch.

Ceryle americcma, Scl. P. Z. S. 1856, p. 131).

David {Bridges)

.

-f-153. EuTOXEREs AauiLA, Bouic. ; Goultl, Mon. Tiocli. i. pi. 3 ;

Lawr. Ann. N. Y. Lye. vi. p. 139.

District of Belcn, Veragua {Merritt).

In one of Arch's previous collections from Costa Rica (Tucuvritpu)

three specimens of this strange form were sent, showing that its

(^'cnhal American range probably extcncis over the whole of the

I astern side of Costa llica and Veragua. Api)arently absent from

the Isthmus of Panama, it again, like several other Humming-birds,

reappears in New Granada and Ecuador.

4-154. PHAiixHORNis EMiLi.E, Bourc. ; Gould, Intr. Troch. p. 44.

Santa Fe.

Arce has sent quite a number of specimens, both from Costa Rica

and Veragua, of a Phaethornis which Mr. Gould and I have com-
pared closely with New Granadan specimens of P. emilice without

detecting any differences. It is somewhat singular that none of these

collections contain specimens of P. lovgirostris, a bird which is very

common both to the north and south of Costa Rica and Veragua.

Should this species be absent altogether from these countries, we
have a curious instance of geographical distribution, each of the two

s})ecies, P. emilire and P. hngirostris, having an outlying district

detached from what may be considered the metropolis of its range.

J\Ir. LaV)'rcnce having recently forwarded to ]\Ir. Gould for inspection

the -types of the species of P/i<xfhornis he lately described (Ann.

N. Y. Lye. Jime, 1866) as P. cassinii, I am enabled to state that

they do not differ, according to Mr. Gould, from P. longirostrts

(P. cephalus, Bourc. et Muls.).

4-155. PiiAETHORNis ADOLPHi, Bourc. ; Gould, Mou. Troch. i,

pi. 35.

Santiago de Veragua.

-f 156. Chalybura iSAUR.E, Gould, P. Z. S. 1861, p. 199, & Intr.

Troch. p. 72.

Santa Fe; Santiago de Veragua.

Arce has sent both sexes of this species ; the female, which has

not been hitherto noticed, I now describe :

—

$ . Svj^ra vi?'idescens pileo ohsciiriore : urojjygio et cauJa aneo
nitentibus : alis fuscis : subius sordiJe cinerea, crisso albo

;

rectricibus duabiis utrinqtie exiernis albido terminatis : rostro

siiperiore fusco, hiferioreflavidO) (qnce fnsco : pedibiisjlavis.

The only otlier species nearly alhed to this is C. melaiwrrhoa,
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Salv. P. Z. S. 18C4, p. 585 (C. carmioli, Lawr. Pr. Ac. Phil. 18G5,

p. 39), which has the crissum black.

+ 157. Pii.EOCHROA cuYiERi, Dclatt. etBourc; Scl. P. Z. S. 185G,

p. 140.

David (Bridf/es).

..^158. Oreopyra calol-ema, Salv. P. Z. S. 1864, p. 584.

Cordillera de Tole.

Several specimens agreeing with the types from Costa Rica. One
of these has a few chestnut feathers on either side of the chin,

strengthening the view that this is the adult male of O. castanci-

ventris ; their presence does not, however, settle the point, as chest-

nut leathers arc not iinfrequently seen in this region in innnature

birds of other species, without reference to the coloration of the ma-
ture female.

-f-15D. Oreopyra castaneiventuis (Gould).

Trochilus castaneiventris, Gould, P. Z. S. 1850, p. 163.

Adelomyial castaneiventris, Gould, Mon. Troch. iii. pi. 203.

Oreopyra castaneiventris, Salvin, P. Z. S. 1864, p. 585.

Panterpe insirjnis, $ , Lawr. Ann. N. Y. Lye. viii. p. 46.

Cordillera de Tole; Volcano of Chiriqui {Warszeivicz).

Arce has sent two specimens, both marked female ; neither of

these have so brilHant a crown as the supposed male in Mr. Gould's

collection.

-f 160. Oreopyra leucaspis, Gould, P. Z. S. 1860, p. 312 ; Mon.
Troch. iv. pi. 264.

Volcano of Chiriqui {Warszeioicz).

I have seen no additional specimens of this fine species.

-f- 161. Lampornis VERAGUENSis, Gould ; Sclatcr, P. Z. S. 1856,

p. 140 ; Lawr. Ann. N. Y. Lye. viii. p. 1 77.

J)?iv'\dL (^Bridges ; Hicks).

"1-162. Thalurania venusta, Gould, Mon. Troch, ii. pi. 105.

Santa Fe ; Santiago de Veragua ; Volcano of Chiriqui
( Warsze-

loicz).

It is hardly possible to distinguish comj)aratively young birds of
this race from the closely allied New Granadan form T. colmnhicu.

The last named, however, never appears to assume in old individuals

nearly the same extent of blue on the back as is seen in T. venvsta.

-M63. Dokifera ludoyicie, Bourc, ct Muls. ; Gould, Mon.
Troch. ii. pi. 88(?).

Cordillera de Tole.

There seems to be considerable individual variation between mem-
bers of this species ; or I should be inclined to separate, as a distinct

race, the bird found in Veragua, a single specimen only of which
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has as yet reached me. The shining forehead is considerably darker

and of a bluer shade, the bill longer, and the under plumage blacker

than in a New Granadan specimen of D. ludovicice before me ; the

wings, too, are shorter. Should the receipt of additional speciaieus

confirm the constancy of these distinctions, I propose for this race

the name of Dorifera verac/uensis.

a^l64, Heliodoxa jacula, Gould, Mou. Troch. ii. pi. 94.

Heliodoxa henryi, Lawr. Ann. N. Y. Lye. viii. p. 402.

Santiago de Veragua and Cordillera de Tole.

A series of specimens of both sexes from Veragua and also from

Costa Rica have been sent by Arce. These I have compared with

Mr. Gould's specimens of H. jacula ; and we both consider them
identical with that species. Since then Mr. Lawrence has sent the

types of his Heliodoxa henryi to Mr. Gould for examination. They
prove to be immature birds identical with our specimens ; hence

this name must be considered synonymous with JI, jacula. This is

by no means an isolated case of New Granadan and Costa Rican

specimens being specifically identical, though their range appears to

be interrupted at the Isthmus of Panama.

-f 165. MiCROCHERA ALBOCORONATA(Lawr.); Gould, INIou. Trocli.

ii. pi. IIG.

Li a previous collection Arce sent two specimens of a bird of this

genus and closely allied to this species from Tucurriqui, in Costa

Rica. Not having good specimens of the true il/. albocoronata with

which to compare them, I left them till I could make a more satisfac-

tory examination. Since then Mr. Lawrence has described a female

bird from Angostura, in Costa Rica, under the name of Panychlora

parvirostris, and afterwards sent the type to Mr. Gould for inspec-

tion. Mr. Gould pronounced this bird to be the female of a Micro-

chera. Having now a good series of the true M. albocoronata I am
able to point out the following diiferences between it and the Costa

Rican bird :—The latter has the rich vinous ))urple of tlie back deci-

dedly brighter, the white crown seems to extend further over the

back of the head, and the black band of the apical third of the outer

rectrices is wider and the inner margin not so sharply defined. The
under plumage of M. albocoronata is decidedly darker, being almost

black instead of the same shade as the back. These differences are

sufficient to separate the Costa Rican from the Veraguan Inrd ; and

fur the former the name Microchera j^arvirostris must be taken,

though the specific one does not convey the character intended. The
range of the two forms corresponds with that of the two C/ialybiircc

above mentioned.

4- 16G. GouLDiA coNVEKSi, Gould, ^lon. Troch. iii. pi. 129.

Santa Fe.

This species has already been noticed by Mr. Lawrence in M'Le-
annan's Panama collections. I have also specimens obtained by

Arce at Tucurriqui.
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-f 167. Selasphorus scintilla, Gould, P. Z. S. 1850, p. 162;
Mon. Troch. iii. pi. 138.

Volcano of Cbiiiqui (JVarszewicz).

-f 168. Clais guimeti, Bourc. et Muls. ; Gould, Mou. Trocli. iv.

•pi. 210.

Santa Fe ; Santiago de Veragua.

This species has, I believe, not hitherto been noticed so far north.

Arce also obtained numerous specimens near Chepo, a village situ-

ated to the south of the Panama Railway.

•4-169. FlORISUGA MELLIVORA (L.).

Santiago de Veragua and Cordillera de Tolc.

SA70. Heliothrix barroti, Bourc.

Heliothrix purpureiceps, Gould, Mon. Troch. iv. pi. 216.

Santa Fe.

These specimens agree with others from Panama and Guatemala,

which Mr. Gould considers to be of this species.

-- 171. Heliomaster longirostris (Vieill.) ; Scl. P. Z. S. 1856,

p. 140.

Heliomaster stuartce, Lawr. Ann. N. Y. Lye. vii. p. 107, & ibid,

p. 291 ; Gould, Intr. Troch. p. 138 ; Sclater & Salv. P. Z. S. 1864,

p. 365.

H. sclateri. Cab. & Hein. Mus. Hein. iii. p. 54.

Santa Fe ; Cordillera de Toll'.

Veraguan specimens agree with others from New Granada (Bogota
make) and from Panama, all doubtless belonging to the race distin-

guished by Mr. Lawrence as H. stuartce. Mr. Gould, since he
wrote his ' Introduction to the Trochilidse,' has received from Mr.
Lawrence a type of that species, and after close examination con-
siders that the New Granadan bird does not differ from the well-

known bird of Trinidad ; nor can he sust;iin the distinctions which
the Venezuelan bird, //. sclateri, Cab. & Hein., is said to possess.

In this view I agree, after having compared about forty specimens

(INIr. Gould's and our own) from various localities. The Mexican
and Guatemalan bird (//. pallidiceps, Gould) appears always to have
the shining crown of a paler green tint, and is in this respect disthi-

guishable in a slight degree from the more southern bird. Speci-

mens from Costa Rica are rel'erable to H. longirostris.

— 172. Erythronota niveiventris, Gould, P. Z. S. 1850, p. 164;

Mon. Troch. v. pi. 319 ; Scl. P. Z. S. 1856, p. 140.

Santiago de Veragua; Yi?i\\d {Bridges) ; Chiriqui {Warssewicz)

.

This is a scarce species ; I have seen a large number of its close

ally E. edvardi, but have not been able to detect more than two or

three specimens of this. The only diflference between the two con-
sists in the deeper colouring of the tail of this bird. This character,

however, appears quite constant.
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J- 1/3. Amazii.ia riefferi (Bouvc.) ; Scl. P. Z. S. 1856, p. 140.

David (Bridffes).

~h 174. Thauwantias chionurus, Gould, P. Z. S. 1850, p. 162;
Mon. Troch. V. pi. 300.

Eujiherusa niveicauda, Lawr. Ann. N. Y. Lye. viii. p. 134.

David ; Chiriqui (Warsseivicz).

Tlie type of the species described by J\lr. Lawrence as above was
sent to Mr. Gould, who pronounces it to be identical with 2\ chio-

niu'iis. Euphernsa cupreiceps, Lawr. (Ann. Lye. N. Y. June 1866),

on the other hand, is quite distinct, as Mr. Lawrence has shown.
Arce has sent a female of this second species from Tucurriqui.

•f-175. Sapphironia c.eruleigularis, Gould, Mon. Troch. v.

pi. 346 ; Scl. P. Z. S. 1856, p. 140.

Santa Fc; David {Bridges) ; Chiriqui {fFars~ewicz).

-V-176. Chlorolampis assimilis, Lawr.

Saucerottia atula, Scl. P. Z. S. 1856, p. 140?
Santa Fe ; Santiago de Veragua.

The specimens sent agree Avith others from Panama, -which we *

have referred to this species.

-f-
1 77. PlAYA mehleri, Bp.

Piaya nigricrissa, Lawr. Ann. N. Y. Lye. viii. p. 177.

David {Bridges).

I am unable to distinguish any tangible differences between Pa-
nama and Guatemalan examples of this Piaya. I believe there is

but one species ranging uninterruptedly from Ecuador and New Gra-

nada to South Mexico. P. mexicana is readily distinguishable by
the coloration of its tail.

-f 178. Diplopterus n^yius (L.); Lawr. Ann. N. Y. Lvc. viii.

p. 177.

David (Bridges).

-^-179. Neomorphus salyini, Sclater, P. Z. S. 1866, p. 60, pi. v.

Santiago de Veragua ; Cordillera de Tole.

-^-180. Ramphastos carinatus, L.

Ramj-ihastus brevicariiiatus, Gould, Mon. Toue. ed. 2. t. 3.

limnphastus approximans, Cab. Journ. f. Orn. 1862, p. 333.

Santa F6.

Veraguan examples agree with others from Panama in having a

.somewhat wider red band below the yellow throat and breast than

is usual in Guatemalan specimens. They belong to the race sepa-

rated by Gould as R. breoicarinatus and by Cabanis as R. approxi-

mans ; but this race is so very closely allied to the more northern

bird that I am unwilling to separate them.

* Scl. & Salv. P. Z. S. 1864, p. 365.
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-^181. Pteroglossus erythropygius, Gould; Lawr. Ann. N.
Y. Lye. viii. p. 178.

David (Hides).

Mr, Lawrence identifies Mr. Hicks's specimens as belonging to

this species, which I have never met with, and am strongly inclined

to believe to be nothing more than the well-known and wide-ranging

species P. torquatus.

-f-18'2. Selendera spectabilis, Cassin.

Santa Fe ; Santiago de Veragua ; Cordillera de Tole.

This fine species appears to be more common in this district of

Veragua than on the Panama Railway, where, I believe, Mr. M'^Le-

annan only obtained a single specimen.

-^-183. AULACORHAMPHUS C^RULEOGULARIS, Gould, P. Z. S.

1853, p. 193; Mon. Ramphastidse, ed. 2, pi. 51.

Santa Fe ; Veragua (JSeetnami)

.

This species is also found in Costa Rica, whence Arce has sent

specimens. It is also included by Cabanis (Journ. f. Orn. 18G2,

p. 329) in his list of Hoffmann's collections.

-j— 184. Capito maculicoronatus, Lawr.

Santiago de Veragua.

•f-185. Campephilus guatemalensis, Ilartl.

Santiago de Veragua,

~t-186. Campephilus h.ematogaster, Tsch, F, P. Av. p. 43,

pi. 25.

Megajiicus hcematogaster, Malh. Mon. Pic. i. p. 27, t. 9. f. 1-3
;

Scl. Cat. p. 332.

Santiago de Veragua.

Two examples agreeing with New Granadan (Bogota) specimens.

' 187. Campephilus maliierbii, Gray & Mitch. Gen. of B. pi. 108;
Scl. Cat, p, 331,

Santa Fe ; Cordillera de Tole.

-f-188. Centurus tricolor, Wagl,

Centurus subelegans, Scl. P. Z, S. 185G, p. 143.

Santa Fe ; Cordillera de Tole,

-4-189. Chloronerpes cecili.e, Malh.; Sclatcr, P. Z. S, 1856,

p. 143(?).

David (^Bridges).

\- 190. Chloronerpes caboti (Malh.) ; Scl. Cat. p. 337.

Cordillera de Tole.

A single male specimen agrees with our specimens from Gin'o-
mala, the bill being, however, somewhat larp;er.
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^191. PlONUS MENSTRUUS (L.).

Santa Fe ; Santiago de Veragua.

i 192. Caica h^matotis, Scl. & Salv.

Santa Fe.

- 193. Spizaetus ornatus, Daud.

Cordillera de Tole.

4194. BUTEO GHIESBREGHTII, DuBuS.

Cordillera de Tolo.

-^ 195. Craxirex unicinctus (Temm.).

Santa Fe.

4 196. AsTURiNA MAGNiROSTRis (Gm.) ; Lawr. Ann. N. Y. Lye.

viii. p. 178.

David (Hicks).

i.197. Falco anatum, Bp.

Santiago de Veragua,

-^-198. Hypotriorchis rufigularis (Daud.).

Santa Fe.

4-199. TiNNUNCULUS SPARVERIUS (L.).

Santa Fe.

^200. AcciPiTER TiNUS, Lath.

" Accipifer coUaris, Scl.; " Lawr. Ann. N. Y. Lye. vii. p. 462.

Santiago de Veragua.
An immature female in change of plumage belongs, I have little

doubt, to this species. The immature stage is quite rufous, as in

A. coUaris, Scl. ; and I think it very possible that Mr. Lawrence
ought to have referred the specimen from M'^Leaniian's collections,

alluded to /. c, to this species, and not to A. coUaris.

-f 201. Ictinta pi.umbea (Vieill.).

Santa Fe.

_f 202. Elanoides furcatus (Vieill).

Cordillera de Tole.

-1-203. LoPHOSTRIX STRICKLANDI, Scl. & Salv.

Santa Fe.

204. Glaucidium, sp. ?

Santa Fe.
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-4-205. Leptoptila verreatjxi, Bp.

Santa Fe.

206. Leptoptila, sp. ?

Cordillera de Tole.

The species of this genus require a thorough revision.

-^207. CoLUMBA rufina, Temm.

Cordillera de Tole.

-^'20S. Cham^epelia rxjfipennis, Bp. ; Lawr. Ann. N. Y. Lye.

1865, p. 179.

David {Hicks).

-i-209. Geotrygon chiriquensis, Scl. P. Z. S. 1856, p. 143.

David {Bridges).

f-210. Geotrygon veraguensis, Lawr. Ann. N. Y. Lye. June,

1866.

Veragua (Merrifi).

Arce has sent a specimen of a young Pigeon from Santa Fe, which
is just sufficiently feathered to show a dark purple gloss on the back.

I have little doubt it belongs to the fine species which Mr. Law-
rence has lately described.

~/-211. TiNAMUS ROBUSTUS, Scl.

Santiago de Veragua.

-^-212. Cham^epetes unicolor, sp. n.

C. niger, viridescente nitens : abdomine et ventre imo paulo dilu-

tioribus, vix nitentibus : plumis pectoris cinereo obscure mar-
ginatis : rostra nigerrimo, 2)edibus rubris : long, tota 24, alee

11, caudce 11, tarsi 2'8, rostri a rictu 1'6.

Obs. Affinis C. goudoti. Less., sed statura paulo majore, corpore

unicolore, et coloribus saturatioribus primo visu dignoscendus.

The genus Chamcepetes was founded by Wagler (Isis, 1832,

p. 1227) upon Ortalida goudoti (Less. Man. d'Orn. ii. p. 217), the

characters given being as follows :—'" Character Ortalidce, gula et

mentum toto-plumosa." Ortalida is characterized as having the

inner web of the primaries entire, X:c. Through Mr. G. R. Gray's

kindness I have had an opportunity of examining a specimen of C.

goudoti in the British Museum, and I find that it has strongly

arched primaries, with deeply excised inner webs, such as so clearly

characterize some sections of the Cracidcc. In addition to this, M.
Goudot, as quoted by Lesson, distinctly states tbat the tracliea is

without the curious fold found in Ortalida. These points, as well
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as the character of the coloration, show that it is not with Ortalida

that ChamcBpetes must be compared.

Its closest relationship is certainly with Aburria, Reich., of whicli

Penelo2^e ahurri. Less., is the type, and with P. pijjile, a species

forming another section of the same group. All these differ from

true Penelope in possessing three outer primaries strongly arched,

the points of which, for at least 1 ij inch of their length, are abruptly

reduced to a width of not more tha\i L incli. Aburria (P. uburri,

Less.) is distinguished by an apj)endagc to its throat. C/iamcsjjetes

has the throat quite feathered, while the circlet of the eye and the

lores are destitute of feathers. P. pipile, having a bare throat

and different style of coloration, scorns equally entitled to subgeneric

distinction.

Penelope rvjiventris (Tsch. Faun. Per. p. 291, pi. 31) has been

placed in the genus Ohamcepetes, as a synonym of C. youdoti. The
plate, if trustworthy, shows the style of coloration of the head to be

very different. Tschudi also states that it differs from C. (joxuloti in

having a fold in the trachea. The only two known species of this

form are therefore :

—

-f- (1) Cham^petes goudoti.

Ortalida goudoti, Less. Man. d'Orn. ii. p. 217 ; Gray, Gen. of B.

iii. p. 485.

Chamcepetes ffOudoti,Wag\. Isis, 1832, p. 1227.

Cauca Valley, New Granada {Goudot).

-f- (2) CHAMiEPETES UNICOLOR.

Veragua (Arce).

With reference to the curious formation of the primaries in these

birds, I well remember being startled by a strange sound when shoot-

ing in one of the ravines in the Yolcan de Agua in Guatemala. Not

ut first perceiving whence it arose, I walked on, when the noise was

again repeated. I then set about discovering the cause, and soon

found that it was produced by a male Penelope nigra, Fraser, which,

•when flying in a downward direction with outstretched wings, gave

forth a kind of crashing, rushing noise, which I likened at the time

to the falling of a tree. The outer primaries of P. nigra, though

very strong, are not cut out like those of the present bird and its

allies ; and I have little doubt that the latter occasionally produce a

strange sound with their wings. Indeed it seems probable that the

name by which one of them {P. aburri. Less.) is distinguished by

the natives of the Cauca Valley is derived from this peculiarity.

The name burri, aburri, aburrida, which M. Goudot asserts well

represents their cry, in lact expresses the sound produced by the

wings. An analogous case at once suggests itself, that of the

"drumming" of the Common Snipe (Gallinago media. Leach), to

which I can add another. A well-known Humming-bird of Mexico

and the highlands of Guatcmak), ticlaspkorus pluigcercus, makes a

shrill, almost whistling, noise with its wings, wliicli are cut out in a

somewhat similar way.
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-f- 213. Ortalida poliocephala, Wagl. ; Sclater & Salv. P. Z. S.

1864, p. 371.

Santiago de Veragua ; Cordillera de Tole.

Agrees with Panama specimens.

4" 214. Odontophorus VERAGUENSis, Gould, P.Z.S. 18.t6, p.l07;

Scl. P. Z. S. 1856, p. 143.

Panama (Seemann) ; David (Bridges).

-f~ 215. Odontophorus melanotis, Salv. P. Z. S. 1864, p. 586.

Santiago de Veragua.

y_. 216. Odontophorus leucol.i;mus, sp. n.

O. supra niger, dorso toto minutissime castaneo maculato : ^jy?-

mariis fusco-nigris, secundariis in pogonio externa castaneo

notatis : tectricibus alarum minoribus macula magna in jjogonio

hiterno nigra, interne castaneo circumscripta : subtus regione

parotica et pectore toto nigris, hoc macidis celatis albis notato;

gula alba : ventre suj)eriore castaneo, ventre imo cum crisso

nigris: rostro nigro, pedibus obscure corylinis : long, tota 8,

alee 5, caudcB 2, rostri a rictu 0*9, tarsi 1"6.

Cordillera de Tole ; Veragua.

Arce has sent a single female specimen of this very distinct species,

which has no near allies that I am acquainted with. Its white throat

and black breast marked with hidden white spots at once render it

easily distinguishable.

-/"217. Aramides cayennensis (Gm.); Scl. P. Z. S. 1856, p. 143.

David {Bridges).

-f-218. EuRYPYGA major, Hartl.

Santa Fe ; Cordillera de Tole.

-/-'219. Parra melanopygia, Scl.

Santa Fe.

A young bird with the breast white, belonging probably to this

species.

i,220. Haliplana fuliginosa, Gm.

Santiago de Veragua.

9. On some New or Rare Birds' Eggs,

By Alfred Newton, M.A., F.L.S., F.Z.S.

(Plate XV.)

It will perhaps be remembered that at the Meeting of this Society

on the 14th March, 1865 (P. Z. S. 1865, p. 256), I exhibited spe-

cimens of, and made remarks on, several new or rare birds' eggs,

Proc. Zool. Soc— 1867, No. XI.



102 PROF. NEWTON ON NEW BIRDs' EGGS. [Jau. 24,

intending, as I had done on a former occasion, to contribute a paper

respecting them to our ' Proceedings.' To my dismay, however,

when about to give instructions to the artist who was to draw the

plate iUustrating the paper, it was found that one of the most inter-

esting novelties (the egg of Diduncuhis strigirostris) was missing

from the care of our excellent Secretary. Thus deprived of my
chief ornament, I thought it better to defer the printing of the

paper ; and this I did the more willingly, because Mr. Sclater as-

sured me that the absent specimen was only mislaid, and would cer-

tainly be found again in the course of time. The result has proved

as he predicted ; the lost sheep turned up a few weeks ago ; and ac-

cordingly I now reproduce the remarks I made nearly two years

ago, adding observations on some other specimens which have in

the meantime come into my possession.

When in 1861 I first brought some oological specimens before

the Society (P. Z. S. 18G1, p. 393) I must confess to having taken

rather too sanguine a view of the utility of oology as a help to classi-

fication. Further experience and the examination of very large series

of specimens have almost induced in me a belief vrhich perhaps

might be best expressed by parodying the celebrated saying of a

cclebi'ated man, and would almost make me define oology as " a

science in which size and colour go for nothing at all, and shape and

grain for very little." However, notwithstanding Voltaire's epigram,

no one doubts there is a science of etymology ; and since his time

philologists have begun to get a right riotion of the value of vowels

and consonants. I therefore hope oology may yet keep its rank,

and that in time we may come to comprehend the very variable cha-

racters which birds' eggs present in their size, colour, shape, and

Swallow-tailed Kite.

,Elanoidesfurcahis (Linnaeus)

.

So much interest has long been attached to the breeding of this

bird that, though I had no specimen of its egg to exhibit, 1 thought

myself justified in 1865 in reading some notes with which my fiiend

Mr. H. E. Dresser had furnished me. These, however, have since

appeared in print (Ibis, 1865, p. 325-327), and I need say no more
on the subject, except to remark that the four eggs which are stated

to have been obtained for him have not yet reached England.

Nutcracker.

Nucifraga caryocatactes (Linnaeus). (PI. XV. fig. 2.)

Thanks to my friends HH. Pastor Theobald and i. C. H. Fischer

of Copenhagen, I have at length the pleasure of exhibiting to the

Society the nest and four eggs of the Nutcracker, taken in the same

locality as the nest and fully-fledged young bird which I exhibited

in June 1862 (P. Z. S. 1862, p. 206), and by the same persons.

In 1863 my friends were again disappointed of getting the eggs of

this bird, which proved to be a still earlier builder than they had
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given it credit for ; and on the 9th of April three young ones were

found. In 1864 they determined to "be wise in time." They kept

two young men on the watch all the winter, and as spring approached

careful search was made. At length, on the 23rd of March, after

eight days' labour, the nest was found, in the same part of the forest

as that of the year before, being indeed only some fifty feet from the

same spot. It was, therefore, in all probability built by the same
pair of birds. It was on a fir tree, about fifty feet high, and built

quite in the same manner as that of the former year. The seeker

took the precaution first to climb up a near-extending tree, and then,

seeing the Nutcracker on the nest, ascended the nest-tree itself and
took the four eggs, which, when sent to Herr Theobald, were blown
by him and found to be quite fresh. He writes, "They have, I

think, a peculiar character, and I believe that they cannot be easily

confounded with others. It is always difficult to give a proper de-

scription of a bird's egg ; but I am not able to find any likeness be-

tween these and the supposed eggs of the bird pictured in Biideker's

plates *. They are smaller than the eggs of Pica varia, and larger

than those of Garrulus fflandarius. The ground-colour is a light

bluish green, not unlike that of an egg of Sturnus vulgaris, which
they also resemble in form. Nevertheless they do not deny the type

of the CorvidcB. They are sprinkled over with very fine spots of

leather-yellow [bufF] or perhaps olive. Two of them are spotted

more distinctly ; one is almost spotless."

I need not, I think, add anything to Pastor Theobald's description

;

but I take this opportunity of giving a figure of the most fully

marked specimen (PI. XV. fig. 2), and also an extract from a letter

dated 27th of May, 186.i, which I have since received from him, re-

counting some further successes:— " The long and severe winter [of

1864-65] seems to have retarded the Nutcrackers from laying their

eggs at the ordinary time. The two young men we had engaged in

Bornholm commenced their work on the i2th of March, but did

not succeed in finding a nest (which contained three eggs) before the

10th of April, They waited some days, hoping that a fourth would
be added, and took the three eggs on the 1 5th, when they found
them much incubated. When these eggs were sent to us, we heard
that another fresh nest was discovered. We awaited the result not

without anxiety, when the steamer brought us four eggs taken from
that nest on the 30th. They were not at all set on. There is the

strongest likeness in all the three sets we have now seen, and there-

fore I conclude that the Nutcracker's eggs do not vary much. The
same is the case respecting the construction of the nest after this

year's experience." The writer then proceeds to offer for my ac-

ceptance the four eggs of the first nest, a liberal present, the recol-

lection of which will always demand my warmest gratitude. Last
March (1806) one nest was found, which the birds deserted after

laying a single egg in it.

I need not say with what satisfaction I announce the fulfilment of

* Journ. fiir Orn. 1856, taf. i. fig. 1, and Eier der Europiiischen Viigel, taf. 1.

fis:. 14, and taf. Ixxvi. fig. 4.—A. N.
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the hope I formerly expressed, that my good Danish friends would
be able to clear up the doubts on this subject ; and the satisfaction

is so great that I feel I need not take upon me the invidious task of

deciding who hitherto has not had the veritable egg of Nucifraga
caryocatactes. I must, however, mention that Herr Fischer has

published in the new series of Kroyer's 'Tidsskrift' for 1863 and
1864 two papers, giving an account of the breeding of the Nut-
cracker in Bornholm {Gf. Ibis, 1865, p. 226).

Tooth-billed Pigeon.

Bidunculus strigirostris (Jardine). (PL XV. fig. 6.)

The extinction of this species, which seems so speedily impending,
makes any excuse for dwelling on so great a rarity as a specimen of
its egg unnecessary. The specimen figured was entrusted to my
care by Mr. Bartlett, our Superintendent, to whom it was delivered

by the person who had charge, during the voyage to England, of the

living Bidunculus presented to the Society in 1864 by Dr. Bennett
(P. Z. S. 1864, p. 158). The specimen (PI. XV. fig. 6) is of a

large size in proportion to that of the bird, measuring 1"78 inch by
1*16 inch, and, notwithstanding that it was laid under very unnatural
circumstances, does not appear to me to be abnormally developed.

Though it possesses the normal form, it is not of so pure a white

colour as is generally seen in the eggs of the Columbce, but has a

pale greenish-grey tinge.

HoAZIN.

Opisthocomus cristatus (Linnaeus). (PL XV. fig. 7.)

Among the various forms of bird-life which the more cautious

systematists regard as " incertce sedis," the Hoazin must be looked

upon as one of the most remarkable. The egg of this species is

stated by Mons. Des Murs (Oologie Ornithologique, pp. 408, 409)
to have been first made known to naturalists by Mons. Alcide d'Or-

bigny ; but, so far as I am aware, it has never yet been figured ; and
the specimen I exhibit is the only one I remember to have seen,

though examples should exist, according to the distinguished oolo-

gist I have quoted, in the Museums of Paris and Philadelphia. It

was sent by an officer of the Royal Artillery to Mr. Whiteley of

W^oolwich, who has kindly lent it to me. Its dimensions are 1*74

inch by I "33 inch ; and its colouring cannot be better described than

in Mons. Des Murs's words:—" Le fond de la coquille est d'un

blanc k'gerement carne, avec quelques taches de couleur de sang

fige, d'autres, en plus grand nombre, de couleur de brique ro-

satres, et plusieurs, assez larges, d'une teiute gris-lilas ou grisatre-

violacee."

Its resemblance to the eggs of some of the Rallidce {Poi-phyrio

for example) is manifest ; but I do not on that account suppose that

this very strange form is allied to that family ; indeed its osteology,

according to M]\I. Gervais, Lherminier and De Castelnau, in my
opinion, entirely precludes such a view.
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Buff-breasted Sandpiper.

Tryngites rufescens (Vieillot). (PI. XV. fig. 4.)

For a knowledge of the eggs of this occasional visitor to Europe
oologists are indebted to the efforts of Mr. R. R. ]\Iactarlane, one of

the collectors employed by the Smithsonian Institution of Washing-
ton in those explorations of Arctic America which have been so pro-

lific in oological interest. Tlie specimen I possess (PI. XV. fig. 4)

was obtained, 29th June, 1863, by that gentleman on the barren

grounds to the east of the Anderson River, and was out of a nest of

four eggs, from which the hen bird was shot. I desire to record

here my deep acknowledgement of the kindness with which Prof.

Henry has placed the describing of this valuable specimen in my
power. Its size is 1*52 inch in long diameter by 1*08 inch. In

coloration it differs somewhat from the normal appearance of most
eggs of the Scolopacidce (tiiough I have seen some Snipes' which re-

semble it), being of a pale stone-colour, with well-defined moderate-

sized and not thickly disposed blotches of hair-brown, beneath which
is a series of blotches of two shades of lavender-grey. The accounts

which have been published of the habits of this species seem to justify

its removal from the genus Tringa.

American Stint.

Tringa minutilla, Vieillot {fide Coues, Proc. Acad. Philad. 1861,

p. 191). (PI. XV. fig. 3.)

The eggs I possess of this species have much the same history as

that of the last. They are three, out of four, from a nest whence
the hen bird was snared in June 1863, on the Arctic coast east of

the Anderson River, and were collected by Mr. Macfarlane. A brief

note, in Prof. Baird's handwriti)ig which accompanies the specimens,

adds the information that there were "decayed leaves in uest."

These eggs have not much resemblance to those of Tringa minuta
or T. temmincki ; for though the ground-colour is much the same,

the darker markings take the form rather of streaks or dashes than

of blotches or spots. They vary much in intensity of tone. In size

they seem to correspond almost exactly with those of T, temmincki.

Grey Phalarope.

Phalaropus fidicarius (Linnaeus). (PL XV. fig. 1.)

In the "Appendix" to Mr. Baring Gould's 'Iceland' (p. 412)
I mentioned that in the summer of 1862 a friend of mine sent me
four eggs as those of this bird, which had been taken under his

superintendence, and that I believed them to be especially well au-

thenticated. When I was in Iceland in 1 858 I discovered and watched
for several hours two pairs of Grey Phalaropes on a little lake at

Utskala, within a few yards of this gentleman's parsonage house ; and
though I am sure they did not breed there that year, I was told by
several of the inhabitants of the district that they did so sometimes.

Accordingly I took my friend and other persons to look at the birds,
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bidding them observe the difference between the two species of Pha-

larope, with the view of subsequently obtaining the eggs of tliis one.

It was not until 1862 that any good came of it. In that year,

Pastor Sivertsen wrote to me from Utskala, saying that three nests

had at last been found. Of these unfortunately the contents of

one disappeared, and those of the second were broken ; so that the

eggs from the third were all he had to send me. They reached me
in a very bad condition, and, but for the skilful manipulation of Mr.
Salvin, would have been useless. As it is they are presentable.

In 1866 Pastor Theobald was so good as to send me three eggs

of this species with the parent birds caught on the nest, which were

brought to him the year before by Herr Zimmer from Egedesminde
in North Greenland. It is extremely satisfactory to find that these

well-identified eggs closely resemble those I had received from Ice-

land ; and the particulars in which they most resemble one another

are the pale ground-colour and infrequency of the markings, which

serve to distinguish them at once when laid among a hundred or

more eggs of Phalarojms hi/pei'bo)'eus. In size the Greenland eggs

of P. fulicarius are somewhat, though not a great deal, larger than

most eggs of P. hyjierhoreus, but are nearly as much smaller than

the Icelandic specimens, one of which serves to illustrate this paper

(PI. XV. fig. 1). The largest of the seven I possess measures

1*25 inch by '9 inch ; the smallest 1*17 inch by 'Si inch. I cannot

venture to say that the egg of P. fulicarius may never closely re-

semble that of P. hyiperhoreus ; but specimens of the former I have

here noticed could never for a moment be mistaken for any I have

seen of the latter.

Yellow-shanks Sandpiper.

Totanus flavipes (Gmelin). (PI. XV. fig. 5.)

I am not aware that the eggs of this species have been anywhere

figured or described. I have received two from the Smithsonian In-

stitution. They are marked as having been obtained by Mr. INIac-

farlane, 25th June, 1863, on the barren grounds at the Fort, Ander-

son River ; and the note mentions that the hen bird was shot very

near the nest, which contained four eggs. The specimens sent me
measure about To? inch by 1*14 inch, and in colouring greatly re-

semble some eggs of Totanus calidris.

Great Black-headed Gull.

Chroicocephalus ichthyaetus (Pallas).

Specimens of the fine egg of this fine bird recently sent to me by

Herr Moschler, v^ho received them from the Lower Volga, corre-

spond very well with the description given of it by Pallas (Zoogr.

11. -As. ii. p. 323). On a clean-looking ground of very pale stone-

colour or French white, good-sized blotches of dark brown are pretty

regularly distributed, patches of lavender-grey being interspersed

among and beneath them. My largest specimen is 3 '08 inches by

2-11 inches; the smallest 2-91 inches bv 2-09 inches. Three ex-
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amples are professedly figured by Thienemann in his great work
(Fortpfl. der gesanim. Yog. tab. Ixxxvii. fig. 1 «-c). These do not
resemble the eggs in my jjossession very much ; and of course, in the

incomplete state of that work, we have no information concerning
them. Badeker does not seem to have known the egg.

American Wigeon.

Mareca americana (Gmelin).

Two eggs of this bird were sent to me in 18G3 from the Smith-
sonian Institution. They were obtained at Fort Yukon, in June
1861, by the late Mr. R. Kennicott, whose recent death in Russian
America is so much to be regretted. They are marked " parent
shot," and are somewhat smaller and of a good deal deeper colour
than eggs of Mareca jieneloiie ordinarily or ])erhaps ever are. The
two specimens vary somewhat in dimensions and form, one measuring
2*08 inches by 1"44 inch, the other 2*18 inches by 1"41 inch.

American Scaup.

Fulix affinis (Eyton).

I am indebted to the Smithsonian Institution for seven examples
of this bird's eggs :—three, from which the parent was shot, ob-

tained by Mr. Kennicott at Fort Yukon, 24th June, 1861 ; and four

out of a nest of nine eggs obtained 26th June, 1863, and sent with
the parent by Mr. J. Lockhart. As might be expected, except in

size, they greatly resemble the eggs o? Fulix mur'da. Tlie largest of

the series, from Mr. Kennicott's nest, measures 2*29 inches by 1-63

inch; the smallest, from Mr. Lockhart's nest, is 2*2 inches by 1-52

inch.

Surf-Scoter.

(Edemia pers2ncillafa (Linnaeus).

For this rare egg I am indebted again to the liberality of the Se-
cretary of the Smithsonian Institution. It is marked as being from
the collection of Mr. Macfarlane, taken 26th June, 1863, on the
Arctic coast, east of Anderson River, and "parent shot." No more
particulars. The specimen measm-es 2-32 inches by 1 '5.5 inch, which
is much smaller than any example of (E. nigra that I have seen, and
is less warmly coloured than the eggs of that species. Badeker pro-
fesses to figure two specimens of this bird's egg (Eier Europ. Vog.
taf. Ixi. fig. 9); but, as usual, he does not account for their being in

his possession, and it must, I think, be regarded as doubtful whether
the originals were authentic.

Hooded Merganser.

Mergns ciicuUatus, Linnseus.

The next egg I have to mention is the result of an interesting

discovery made on the River St. Croix in New Brunswick, by Mr,
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G. A.JBoardman; and I owe the possession of three specimens of it

to the UberaUty of my friend Mr. H. E. Dresser, a Fellow of this

Society, who has likewise kindly permitted me to bring it before you

on this occasion, furnishing me with several extracts from letters

written to him by Mr. Boardman. These are to the effect that a

nest of this bird, consisting of " about a pailful of down," was found

in 1864 in a hollow tree. It contained six eggs. The old bird was

caught upon it, and, being thus frightened, did not return to the

eggs, which were accordingly taken on the 20th of May ; but unluckily

the man in descending the tree broke four of them. The following

year (1865) a nest, believed to be that of the same hen bird, was
found and the eggs taken 15th of June. Three of these are now in

my possession. They are of a very pure white colour, spheroidal in

shape, and but for the grain, which is decidedly that of a Duck's

egg, at first sight look a good deal like Owls'. The shell is remark-

ably smooth and strong, heavy and hard, the last peculiarity having

been particularly noticed by Mr. Boardman when drilling the speci-

mens. The long diameters of the three in my possession are respec-

tively 2*08, 2" 11, and 2-06 inches ; the short diameter of all is the

same, 1*72 inch. Mr. Dresser informs me that an egg of the first

nest (upon which the bird was caught) precisely resembles these.

It has been stated that on Prof. Agassiz's expedition to Lake Su-

perior a nest of 31erffus cacullatus was found containing several

eggs, three, at least, of which have been sent by Dr. Brewer to this

country. One of them was received by Dr. Frere, and at the dis-

persal of his collection it came into my possession. This egg differs

so entirely from the well-identified specimens obtained by Mr. Board-

man that I cannot believe they belong to the same species.

EXPLAJfATION OF PLATE XV.

Fig. 1. Egg of Grey Phalaropo, p. 165.

2. „ Nutcracker, p. 102.

3. „ American Stint, p. 1G5.

4. ,,
Buff-breasted Sandpiper, p. Ki.").

5. „ Yellow-shanks Sandpiper, p. 165.

6. „ Tooth-billed Pigeon, p. 164.

7. „ Hoazin, p. 164.

10. On the Nisi and Astures of the Indian Archipelago and of

New Holland. By Dr. J. J. Kaup, C.M.Z.S., Director

of the Grand-Ducal Museum, Darmstadt^.

Director Schlegel, in his meritorious work, ' Die Valkvogels van

Nederl. Indie,' 1866, has enumerated thirteen species of these

groups. Of these I possess eleven in all stages of plumage, for

* Communicated by Dr. J. Murie, and translated under his superintendence

from the German MS.
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which our Museum is indebted to the kindness of the late General

von Gagern, Herman von Rosenberg, Mr. Riedel, Mr. Cassalette,

and to the Museum of Leyden.

My corrections of synonyms have thus been based upon actual

examination, and do not depend upon mere descriptions of other

naturalists.

I have long ago given up so-called subgenera, and I have raised

all subgenera established by me formerly to the dignity of genera,

indicating the section or group by giving it the oldest and most
usual name in the plural, according to the plan introduced by the

late Prince Charles Lucien Bonaparte.

I give an outline sketch of several heads and of a wing of each of

the four Indian genera of the section Nisi or Accipitres of English
ornithologists, and I hope that henceforth the distinctions which I

make will be appreciated and not ignored, though the latter is by
far the easier.

If we compare the head and the wing of the typical form of the

Nisi, viz. those of the genus Tachyspiza, the thought must occur to

each careful ornithologist that this genus possesses more character-

istic features than many of the newly created genera of other groups
of the class of birds.

The tooth of the upper mandible is round and hangs down low
;

it is pressed to the front and separated from the tip of the beak only

by a sharp incision, and it overlaps the entire front half of the lower

mandible: this alone would justify us in separating T.soloensis from
all other species of Nisi.

To this characteristic mark of the genus must be added that the

wing is longer and more pointed than that of the Nisi, and that the

length of the point of the wing (^77 mm.) is only equal to eleven

twenty-sixths of the length of the entire wing (182 mm.).
Add to this that the third primary, and not the fourth, is the

longest, and that only the first, second, and third are emarginated
distinctly on the inner vane, and the fourth in a scarcely perceptible

manner, whilst in others the fourth and fifth are distinctly emargi-

nated ; moreover they have a proportionally short tarsus, and the

toes with soles rather wider near their bases.

If we knew its manner of life with the familiarity of a Naumann
or a Brehm, we should find that T. soloensis flies better than all

other Nisi, and that its food, especially when it has young, consists

only of insects. We should see, in fact, that Tachyspiza represents

amongst the Nisi the Nauclerus, Hypotriorchis the Falcones, and
Erythropus the Tinnunculi.

It would, however, be a mistake to place this strongly characterized

genus at the head or at the end of the Nisi, and to look upon the rest

of the Nisi sen Accipitres as an inseparable whole, because these latter

do not possess such a totality of distinguishing marks. If the long

point of the wing, with its third primary the longest and the second

a trifle shorter than the fifth, is a generic mark of the Tachyspiza,

the relative proportions of the point of the wing to the entire length

of the wing and the relative lengths of the primaries must also be
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generic marks of other species ; and if the number and shape of

the emarginatious in Tachyspiza are generic, they must be generic

also in the others.

In addition to these distinctions, I have taken into account the

shape and the markings of the tail ; for as yet I have not met with a

true Nisus having five emarginatious on the inner vane of the wings,

which at the same time had seven to twenty-four bars on its tail,

like the Uraspizce, which are confined to New Holland and the In-

dian archipelago.

In consequence of these conclusions, the Sparrow-Hawks of New
Holland and India have been divided by me into the genera Tera-

spiza, Tachyspiza, Erythrospiza, and Uraspiza.

In adopting these more limited genera there arises the great

advantage of being able to characterize the species easily and with

certainty in a few words, and one is not led astray by trifling

analogies to throw together species from different groups. x\e-

cording to my method only those really akin will be thrown to-

gether.

Erythrospiza trinotata and Teraspiza minulla both have white

cross bars on the surface of the dark tail ; but it would be an error to

place the two together on this account. Nor would it be correct to

bring E. trinotata with its short toes into proximity with Accipiter

cruentus, which has also the shortest toes of its genus.

The length of the middle toe or of the toes generally has only a

specific value in the Nisi, and not a generic one.

If my friend Dr. Schlegel had compared carefully my diagnoses

of the genera Urasjnza with Accipiter cruentus, he would not have

considered Gould's Astur cruentus identical with his Nisus cruentus

seu yriseogularis. Schlegel's N. cruenttts has the second to the

sixth primaries of the outer vane and the first to the fifth of the

inner vane emarginated, whilst Gould's A. cruentus has the second to

the fifth of the outer vane and the first to the fourth of the inner

vane emarginated*.

Teraspiza, Kp.

Beak bent more abruptly than that of Nisus, and the concavity

behind the hook of the beak deeper, A space round the eyes more
naked, as in the noble Falcons. Point of wings very short, and equal

to three tenths of the length of the entire wing. Fourth primary

the longest ; the first to fourth primaries of the inner vane distinctly

emarginated ; the primaries with the inside always edged. Tail

with three bands above and four below.

This genus includes the smallest forms of all the Nisi.

* If the interior wide vanes of the primaries are in disorder owing to ill treat-

ment, and the emarginatious are not easily recognized, it is sufficient to count the

cuts of the outer vane, which are better protected. If the second to the sixth

primaries of the outer vane are emarginated, five emarginatious of the inner vane,

beginning from the first primary, will correspond to these. If it happens that

a specimen shows only four instead of five, the wing should be examined with

care, and it will be found that a feather has fallen out, or is still very small and
young, and is thus hidden underneath the quills of the adjoining feathers.



18G7.] DR. J. J. KAUl' ON NISI AND ASTURES.

Fiff. 1.

1/1

Teraspiza tinus.

1. Teraspiza virgata, Reinw.

Falco virgatus, Reinw. Temm. PI. Col. 109 ( c? )•

Accipiter affinis, Hodgs., Gray, Zool. Misc. p. 81.

A. nisoides, Blyth, Journ. A. S. B.

Nisus virgatus, Cuv. Reg. An. p. 334 ; Schleg. Valkv. t. 12.

N. minutus, Less. Tr. d'Orn. p. 60.

N. gularis, Schleg. Fn. Jap. pi. 2, et Mus. d. P.-B. Ast. p. 33.

Nisus {Teraspiza) virgatus, Kp. Falc. p. 1/2.

2. Teraspiza rhodogaster, Sclil.

Nisus rhodogaster, Schleg. Valkv. t. 12.

A'', virgatus rhodogaster, Schleg. Mus. d. P.-B. Ast. p. 32.

Represents T. virgata in Celebes.

To these must be added

3. Teraspiza minulla, Daud.,

of the Cape colony, with white bars on the upperside of the tail

;

and the

4. Teraspiza tinus. Lath.,

of South America, which is of the same size, and has no spots on the

tail, nor any white upper tail-coverts.

Tachyspiza, Kaup.

Beak bent abruptly from the swollen cere ; with a round tooth

coming low down, and separated from the point of the beak by a

sharp incision ; seen in profile it overlaps the front half of the lower

beak. Point of the wing very long, rather less than secondaries,

and equal to eleven twenty-sixths of the length of the entire wing.

Third primary the longest; first ta third ])rimaries distinctly eniar-

ginated on the inner vane ; fourth ])rimary indistinctly emarginated ;
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the primaries of old birds withoiit bands and with white spots.

Tail with four bands, which grow narrower with age, and disap-

pear almost entirely on the outer and middle feathers. Tarsus and

digits slender and short ; the latter with rather broader soles.

At present only one species is known, which is found frequently

on the continent and in the Indian archipelago, viz.

—

Tachyspiza soloensis.

Falco soloensis, Linn. Tr. xiii. p. 137.

Fig. 2.

Tachyspiza, Kaup.

Erythrospiza, Kaup.

Form powerful and compact. Emarginations on the inner vane of

the first to fifth primaries. Point of wing equal to from four fif-

teenths to four thirteenths of the entire length of the wing. Beak
straighter than that of Nisus. The bars on the long tail frequently

disappear with age, and in young birds they are never so numerous
as in Uraspiza.

The species are found only in Celebes and the Moluccas, and
when adult have a uniformly coloured rusty-red under- plumage.

1. Erythrospiza trinotata, Temm.

Falco trinotatus, Temm. Leyd. INIus.

Nisus trinotatus, Schlegel, Valkv. t. 19.

Astur trinotatus, Bp. Consp. i. p. 33.

The smallest species. Above bluish grey ; throat wliitish ; below
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vinous-reddish. Inner surface of wing for the most part of a hriUiant

•white. On the slate-black tail are three pure-white bands of spots

on the inner vanes, which are perceptible at the upper surface.

When young, reddish brown, with blackish spots, with elongated
stripes on the inferior lighter parts. Wing 15.5 to 170 mm., tarsus

.58 to 62 mm., middle toe 25 to 27 mm. In proportion it has the

longest tarsus and the shortest middle toe.

Resembles Tei-aspizu minulla (Daud.), and differs from the fol-

lowing in the colour of its tail.

Hab. Celebes.

Fig. 3.

Erythrospiza griseogularis.

2. Erythrospiza iogaster, Miill.

Fctlco hiogaster, Miill. & Schleg. Verb. Nederl, p. 110.

Eperviei- oceanien ( c? ), Voy. au Pole Sud, t. 2. f. 1.

Accipiter hyogaster (a name without a correct meaning), Bp.
Consp. p. 33.

Nisus iogaster, Schleg. Valkv. p. 65, t. 18.

The reddish brown of the lower parts continued in a broad stripe

over the grey neck to the lower mandible. Under wing-coverts of a

reddish brown. Wings a light ash-grey varied with white on the
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inner webs. The lower plumage of the young bird nearly white,

with spots, on the chest and transverse bars on the sides, which have

a rusty yellowish hue. The tail, viewed from below, has about ten

cross bars. Point of wing (63 mm.) equal to tliree tenths of the

wing (208 mm.). Tarsus 56 mm., middle toe 31 mm.
Hab. Amboyna and Halmaheira.

A and B. Erythrospiza griseogularis. C. Uraspha crnenla.

3. Erythrospiza griseogularis, G. R. Gray.

Asfur (iriseof/ularis et A. henicoyrannnvs, Gr. P. Z. S. 1860, p. 343.
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Accipitei' (squatorialis, Wall. P. Z. S. 1865, p. 4/4.

A. mueUeri,Wa\\. P. Z. S. 1865, p. 475.

Nisus cruentus, Schleg. Valkv. 1866, t. 14-16.

This is the largest species and has the highest beak of all the Nisi.

Schlegel gives nine very tine figures of this species (which is common
in the Moluccas), representing all ages of plumage. According to

him (t. 2. f. 14) the transverse bars on the lower parts, as well as

the neck cross bars, are lost in old age ; the lower ])arts are more or

less intensely rusty red ; the upper parts ashy grey, more or less

dark. My specimen, which has recently moulted, shows eight or

nine dark bars on the tail ; and when the light is favourable, dark

bars can be seen on the breast-feathers.

An old female, of which I give the outline of the head (fig. B,

p. 174), has upon it a darker ashy grey; and on the upper part of

the back there is a large somewhat obscure and rusty red patch,

which mingles with the pale rusty-reddish chest. The lower parts,

excepting the grey throat wath white spots, are pale rusty-coloured,

and have bluish-white transverse bars. On the inner vanes of the

tail and of the primaries there are scarcely any traces of bars. On
a similar specimen Mr. Gray established his A. griseogularis.

At a still greater age the neck-baud, as also the breast-markings,

disappears as in the male, which Schlegel (Joe. cit.) figures in t. 2.

f. 14. The distinguished ornithologist Wallace established on a

specimen of this kind his A. muelleri, in honour of a man to whom
the Museum of Leyden owes many treasures.

Wallace, who correctly appreciates the difference between N. cru-

entus, Schlegel, and A. eruentus, Gould, established his Accipiter

ce.quaturialis on a middle-aged bird. Upon a careful examination,

traces of bands on the tail will be found.

Amongst all Sparrow -Hawks this is the most powerful, and it has

the highest and strongest beak. That of the female is 19 mm. high.

Schlegel gives the length of the middle toe as 13'" to 19'"; the first of

these figures is clearly an error instead of 15'". The latter measure-

ment I took from an unusually small male iu the nestling-plumage.

Hab. A\\ the Moluccas, where it is very common.

Fig. 5.

UrASPIZA. __L_ ji^ ^

As regards structure of wings these resemble the Teraspizce, and
they, like the latter, have the first to the fourth primaries emargi-
nated; but they have a longer tail, provided with from eight "to
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twenty-four narrow bands of a blackish colour, which can be per-

ceived even at the greatest age.

These birds are confined to the Indian archipelago and New Hol-

land, and no species has as yet been discovered on the continent.

1. Uraspiza suLAiiNsis, Schleg.

Nisus sulaensis, Schleg. Valkv. t. 16.

Small ; upper surface grey ; under surface rusty red, with white

underwings and lower tail-coverts. A young bird, above reddish

brovvn, spotted black
;

primaries of the second order with four

blackish-brown bands ; below rusty yellow, with blackish-brown

shaft-spots. Lower surface of wings rusty yellow, with blackish spots

and bands ; lower tail-coverts rusty yellow white, with dark shafts.

Tail with seven or eight bars ; outer tail-feathers with ten bars.

We have an adult received through Dr. Bernstein from the island

of Sula-Bessie, and a young one through Herman v. Rosenberg from
Ceram.
Wing 165 to 1/5 mm., tail 125 to 143 mm., tarsus 58 mm.,

middle toe 33 to 34 mm.

2. Uraspiza torquata, Cuv.

Falco torquatus, Cuv., Temm. PI. Col. 43 & 93.

Accipiter sylvestris. Wall. P. Z. S. 1863, p. 487.

Nisiis torquatus, Schleg. Valkv. t. 17.

Accipiter crwe^i^w*. Wall. Birds of Timor (Schleg.).

Rather larger than the preceding species. When old it has a small

rusty-red band on the lower parts ; underwing nearly white, with

traces of bands ; the red neck-collar more or less distinct. The
young bird has the lower parts lighter, shaft-spots on top with arrow-

shaped bands to the rear ; tail with about ten bands.

Wing 185 to 250 mm., tail 155 to 187 mm., tarsus 51 to 64 mm.,
middle digit 28 to 37 mm., according to Schlegel.

Hab. Java ; Timor.

3. Uraspiza cirrhocephala, Vieill.

Sparvius cirrhocephalus, Vieill. Enc. p. 1268.

Accipiter torquatus, Vig. & Horsf. L. Tr. xv. p. 328.

Nisus {Uraspiza) torquatus, Kp. Falc. p. 181; Gould, Birds of

Australia.

The underwing with distinct bands throughout ; lower part, a

ground of reddish black brown, with innumerable whitish bandlets
;

tail fifteen to seventeen narrow bands ; beak and cere 1 1 nrni. high.

Wing 205 to 240 mm., tail 157 to 170 mm., tarsus b7 to 66 mm.,

middle digit 33 to 39 mm.
Hub. Common in the whole of New Holland.

4. Uraspiza cruenta, Gould.

Astur cruentus, Gould, Birds of Australia.

Nisus {Uraspiza) cruentus, Kp. Falc. p. 181.
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Beak and cere 13 to 14 mm. high. The entire inner wing with

bands throughout ; all the lower parts the same. Tail with from

fifteen to seventeen narrow bands.

This is a stronger bird than the preceding, and has a proportion-

ally smaller middle digit.

Wing 252 to 270 mm., tail 185 to 200 mm., tarsus 70 to 72 mm.,

middle digit 34 to 36 mm.
Hab. Common in New Holland, scarcer in Timor (perhaps only

of accidental occurrence)

.

5. Uraspiza approximans, Yig. & Ilorsf.

Astur apj)roximans,N'\^. & Ilorsf. Linn. Tr. xv. p. 181.

A. radiatus et/asciatus.

A. radiatus, Cuv. lleg. An. p. 332.

Falco radiatus, Temm, PI. Col. 123.

Nisus {Urospiza^ approximans, Kp. Falc. p. 182.

Nisus approximans, Schleg. Valkv. p. 63.

Similar in colouring to the preceding, but the largest of all.

Wing 262 to 306 mm., tail 200 to 230 mm., tarsus 72 to 83 mm.,
middle digit 36 to 45 mm., beak 15 to 16 mm. high.

This species has the largest number of bands on the tail, viz.

from fourteen to nineteen. Schlegel counts from twenty to twenty-

four.

Hab. Common in New Holland ; more scarce in Timor.
All these species have a reddish neck-collar, more or less distinct,

which disappears towards the back of the neck. The old birds,

JJ. sulaensis excepted, have the lower parts reddish, with white

bands.

The following species, according to Schlegel, deviates more from
the usual colouring than does U. sulaensis:—

6. Uraspiza erythrauchen, G. R. Gray.

Accipiter erythrauchen, G. R. Gray, P. Z. S. 18607 p. 344.

A. rubricollis,Vf3X\. P. Z. S. 1863, p. 21, pi. iv.

Nisus cirrhocephalus ceramensis, Schleg. INI. d. P.-B. Ast. p. 3!j.

N. erythrauchen, Schleg. Valkv. p. 60, t. 13.

About the size of N. cirrhocephalus. Upper part of back fiery

reddish brown; sides, belly, and flanks light ash-grey; upper half

of inner wing rusty red, with bands. When young of a blackish

brown, with rusty-red edges of the wings and rusty-red cross bands
on the secondaries. Below rusty yellow, with shaft- stripes on the

breast, and arrow-shaped spots on the sides and flanks ; lower tail-

coverts nearly white ; tail with eight or nine moderately wide bands.

Beak and cere 12 mm. high, wing 166 to 214 mm., tail 125 to

168 mm., tarsus 53 to 71 mm., middle digit 31 to 42 mm.
Hab. Ceram, Batjan, Morotai, Halmachera, and Burn.
I have not seen Ace. imliocephalus, G. R. Gray (P. Z. S. 1858,

p. 170, and P. Z. S. 1859, p. 153), and therefore am not able to

place it. A female shot by Mr. Wallace on the Aru Islands has a

Proc. Zool. Soc.— 1867, No. XII.
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white belly and red cere and feet. The wing is 214 mm. long, and

is thus as large as that of U. erythrauchen.

As regards Ace. rufitorques, Peale, I suspect it to be identical

with A. erythrauchen. Gray ; but I do not know whether the name
rufitorques is the older one.

Sectio ASTURES.

Of this group only two species have hitherto been found in the

Indian archipelago ; for the question whether Leucos^nza novce-hol-

landice nests there has not yet been settled.

LoPHOSPizA, Kaup.

These birds resemble Teraspiza with respect to the short point of

the wings, which is equal to one-fourth the entire length of the wing.

The first four primaries on the inner vane emarginated a trifle.

Digits clad with three to four little shields before the nails. Middle

digit short, as long as the short part of the tarsus, covered with

coarse and wide shields in front and behind. Tibial plumes project-

ing but very little.

1. LOPHOSPIZA TRIVIRGATA, Rcinw.

Falco trivirgatus, Reinw. PL Col. 303.

Astur indicus ( $ ), Hodgs. Beng. Sport. Mag. 1838, p. 85.

A. cristatus, G. R. Gray, Aim. Nat. Hist. 1848, p. 371.

A. (Lophospizd) trivirgatus, Kp. Falc. p. 187.

A. trivirgatus, Schleg. Valkv. p. 57, t. 10.

Resembles Teraspiza virgata, and has the same habitat. Its

white-edged upper tail-coverts or feathers recall Ace. gabar and Ace.

monograinmicus.

Hah. Common on the continent of India and in the archipelago.

2. LoPHOSBJZA GRiSEiCEPS, Tcmm.

Falco griseiceps, Temm. MS.
Astur griseiceps, Schleg. Valkv. t. 1 1 ; Wall. Ibis, 1864, p. 184,

pi. 5.

A. trivirgatus griseiceps, Bp. Consp. p. 31.

Hab. Celebes.

The generic appellation does not accord with this species—a feature

which it has in common with many hundred species of other birds.

Leucospiza, Kaup.

"With bent cere, and a strikingly high beak abruptly bent. Middle

digit covered entirely with a shield, rather shorter than the more

slender tarsus, as far as the latter is covered with a shield. First

five primaries indented. When young these birds, like the Uraspizce,

whose place they occupy amongst the Astures, have a large number
of narrow bands on the tail, which disappear entirely with age. The
chest also has bands when young.
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Leucospiza Nov^-HOLLANDiiE, Gmel.

Falco novce-hollandice, Gmel. S. N. i. p. 264.

Astur novce-hoUandice, Cuv. Reg. An. 320 ; Vig. & Horsf. Linn.

Trans, xv. p. 1/9 ; Gould, Birds of Austr. ; Schleg. Valkv. t. 1 1.

Falco albus, Shaw, Gen. Zool. vii. 92 ; White's Voy. p. 250.

Astur albus, Sw. Class, of B. ii. p. 215.

Sparvius niveus, Vieill. N. Diet. d'Hist. Nat. p. 338.

Dcedalion candidum, Less. Tr. d'Orn. p. 66.

Falco leuca'etus, Forst. Descr. Orn. p. 70; Icon. ined. 35.

Astur rayii, Vig. & Horsf. L. Tr. xv. p. 180.

Falco clarus. Lath. Ind. Orn. Suppl. p. xiii.

Astur {Leucospiza) novce-hollandicc, Kp. Falc. 197.

This species is also found in New Guinea, but probably only acci-

dentally. There is no doubt that it breeds in the plumage of youth,

which has bands. It is also said to prey upon fish.

February 14, 1867.

John Gould, Esq., F.R.S., V.P., in the Chair.

Mr. P. L. Sclater read an extract from a letter from Mr. W. T.
Blanford, of the Indian Geological Survey, containing a notice of the

interesting fact that a species of Platanista is common in the river

Irrawaddi, probably differing from the species of the Indus and the

Ganges.

Mr. P. L. Sclater called the attention of the Meeting to several

recent additions to the Society's Menagerie, amongst which were:

—

1. A Kagu (Rkinochetus Jubatus), brought to this country in the

ship ' Curacoa,' and acquired by purchase for the Society on the 5th

inst. This made up two pairs of this scarce bird now in the So-

ciety's Gardens.

2. An additional example of the Mooruk or Bennett's Cassowary
(Casuarius bennetti), presented by Commodore Sir William Wise-
man, Bart., R.N., along with other valuable birds on the 11th inst.

Mr. Scjater took this opportunity of also calling attention to the

young Cassowary {Casuarius galeatus) hatched in the Gardens on
the 22nd of June, 1866, which was still in good health and pro-

mised to make a fine bird. This was believed to be the only instance

of the successful reproduction of this bird that had ever taken place

in Europe.

Prof. Newton communicated a notice of a picture which he sup-
|)osed to represent the Didiiie Bird (Didus, sp.) of the island of
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Bourbon, being the same picture as that exhibited by Mr. Teget-

meier at a Meeting of the Society on the 10th of April, 1866*.

This paper will be printed entire in the Society's 'Transactions.'

The following papers were read :
—

1, Notice oH Lutronectes whiteleyi, aii Otter from Japau.

By Dr. J. E. Gray, F.R.S., V.P.Z.S., F.L.S., &c.

Mr. Henry Whiteley, junior, has brought with him from Hako-
dadi, in Japan, two specimens of a young Otter and their skulls.

They appear distinct from the other Otters that are in the British

Museum and from all the species I have described in my "Mono-
graph oi Mustelidoi," published in the 'Proceedings of the Society'

for 1865. They seem to belong to a peculiar group, which may be

called

LUTRONECTES.

The muzzle bald, oblong transverse, with a straight upper and
lower edge ; the upper edge of the nostril bald. Ears oblong, hairy.

Feet rather large ; toes strong, webbed, covered with hair above,

and bald beneath ; toes and palm-pads well developed, those of the

palm separated from the toes by a broad bald space ; claws strong,

acute. Tail conical, covered with hair. Skull elongate ; orbit very

obscurely defined behind ; the flesh- tooth with a large internal lobe

about two-thirds of the length of the outer edge.

The toes in this genus are strong, thick, and well webbed, rather

laiger than in the typical Otters.

The skulls are not quite the normal skulls of the genus Lutra, as

they have scarcely an indication of any tubercle defining the upper

hinder portion of the orbit, and only a very obscure angle on the

front of the zygomatic process, defining, or rather separating the

lower hinder part of the orbit from the mastoid cavity.

In this respect the skulls are nearly intermediate in form between

the skulls of Hydroyale and Bcwangia : they have the hinder edge

of the orbit above and below rather more defined than in Hydro-
yale, and yet less so than in Baranyia, where the protuberances that

define the orbit behind are much smaller than in Hydroyale.

The genus differs from Hydroyale in the skin between the pads

being bald as in the true Otters {Lutra). It agrees with Hydroyale

and Lutra in the muzzle being entirely bald and square between

the nostrils ; while in Baranyia the muzzle is entirely covered with

hair.

The nose of the skull is short ; the nasal aperture very oblique,

edged on each side by the narrow intermaxillaries, which are conti-

nued up and separate the front half of the nasal from the maxillae

;

the infraorbital foramen is very large ; the nasal extends back as far

as the hinder edge of the maxilla on its sides.

* See P. Z. S. 18(iG, p. 201.
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LUTRONECTES WHITELEYl.

Dark brown ; cheeks, lips, chin, and throat greyish white.

1 Lutra vulgaris, Temni. Fauna Japonica, 35; Schrenck, Reisen

in Amurlande, 43.

Hub. Japan.

Like many other Otters, these so closely resemble the Common
European Otter that lam not surprised that M. Temminck should

have confounded them with that species.

Length of body and head 17|, of tail 10 inches.

Lufronectes whitdeyi.

Skull :—Length about 4 inches fback imperfect) ; width at back
of zygomatic arch 2 inches 1 hne ; length of palate 1 inch Ik Hnes,

of tooth-line 1 inch 7| lines ; width at the upper tubercular grinder

1 inch 5 lines.

The two skulls slightly differ in the size of the teeth and in the
width of the palate.

I have great pleasure in naming this species after Mr. Henry
Whiteley, junior, of Woolwich, who brought it from Hadodadi in

Japan with many other interesting animals, and who has become a
martyr to science in the course of his labours as a natural-history
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collector. Some ardent "anthropologists" having requested him

to procure them some Aino's skulls, he tried to procure them, was

informed against by a foreign consul, who did not appreciate science,

imprisoned in Japan, and then sent home in confinement. When I

first saw him on his return he was almost a living skeleton, in a most

pitiable state of bodily and mental prostration. Under good nourish-

ment and nursing he has slowly recovered, and is about to proceed to

the Peruvian Andes to continue his labours as a zoological collector.

I may observe that there appear to be two very distinct Otters

found in Formosa.

Two imperfect skulls sent by Mr. Swinhoe certainly belong to

two very distinct species. The most perfect skull, which wants the

cutting-teeth, belongs to the first section of the genus, as defined in

my paper above referred to, with moderate-sized tubercular grinders,

and a moderate-sized inner lobe to the flesh-tooth.

The second, on the contrary, which only consists of the front por-

tion of the upper jaw, with the teeth in change from the milk to the

permanent series, has a very large square tubercular grinder and a

very large rounded internal lobe to the flesh-tooth, as in the second

section, which I have called Hydroyale, in the same monograph.

I propose to indicate this species by the name of Lutra (Hydro-
gale^ swinhoei. It is easily characterized by the small size of the

upper cutting-teeth, the series forming only a width of 4^ lines ;

while the series of most other Indian Otters occupy 6 lines or half

an inch, or sometimes rather more.

2. On a New Australian Parrakeet.

By John Gould^ F.E.S. &c.

Mr. Coxen, of Brisbane in Queensland, having forwarded to me a

correct drawing of a small species of Parrakeet, new to the Austra-

lian avifauna, I hasten to bring it under the notice of the Zoological

Society, and to name the bird Cyclopsitta coxeni, in honour of the

gentleman who has been the first to make us aware of the existence

of the species. In size and in some other respects it is nearly allied

to the Cyclopsitta diophthalma of Mysol, but differs in the absence

of scarlet on the crown and the smaller extent of that colour on the

cheeks.

Cyclopsitta coxeni, Gould.

General plumage green ; across the forehead a narrow band of

red, which unites through the lores with a large patch of the same

hue on the ear-coverts, beneath which is a patch of blue
;
primaries

margined with blue ; a patch of red on the tertiaries near the body ;

tail short and wholly green ; bill very stout and of a horn-colour.

Total length 7| inches, bill f, wing 3f, tail 2, tarsi g.

Remark.—In the note accompanying the drawing, Mr. Coxen
states that two examples of this bird were procured by Mr. Waller
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from a sawyer, who found them in a scrub on the east coast, where
he was at work, and where he observed the species moving about in

small flocks of from fifteen to twenty in number, and by uo means
shy.

3, Notes upon some Parrots living in the Society's Mena-
gerie. By P. L. ScLATER, M.A., Ph.D., F.R.S., Secre-

tary to the Society.

(Plate XVI.)

In preparing for press a new edition of the List of Vertebrated
Animals in the Society's living collection, I have made some notes

upon certain species of Parrots now represented in the Society's ex-

tensive living series of these birds, which may be worthy of record.

A Maccaw purchased for the Society at Liverpool on the '23rd of

August last appears to be quite distinct from the Military Maccaws
previously in the collection, differing materially both in its larger

size and in the enormous width of the lower mandible. In these

birds, therefore, it appears that we have now living side by side in the

Parrot-house examples of both the species of " Military Maccaws "

figured by Levaillant in his great work on Parrots, the existence of
which has been so often denied. That the larger bird, with its

enormously crass under mandible, is specifically different from the
smaller and more common one can, I think, hardly be denied by
those who have seen them both together, although there is but slight

difference in the plumage, as far as I can tell from examination of the
hving birds. The name militaris must, I think, be reserved for the
smaller of the two species {TJAra militaire, Levaill. Perr. pi. A),

whilst the larger {Le Grand Ara militaire, Levaill. pi. 6) must be
called Ara ambigua (Bechst.), Bechstein's term having been founded
upon Levaillant' s last-mentioned figure.

The two species may be diagnosed as follows :

—

"f- Ara ambigua : major : rostro majore et mandihula prcecipue
multo magis crassa : pileo obscurius viridi et fluvo varieyato :

ex Mexico.

-fr-AKA MILITARIS : minor : rostro modico : pileo unicolore Icete vi-

ridi : ex Nov. Granada : rep. -(Equat. et Peruvia, inter Andes.

I have no doubt that the smaller is the South American bird, as I

have an example of it in my own collection from Bogota. I conjecture,

therefore, that the larger one is from Mexico, as Swainson and others
have recorded the occurrence of Ara niilitai'is in that country.
Another very interesting recent addition to the Society's collection

consists of two fine examples of the beautiful Green-tailed Lory of
San Cristoval, Salomon Islands (Lorius chlorocercus), described by
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Mr, Gould in the Society's 'Proceedings' for 1856 (p. 137). The
typical specimen of this bird, now in the British Museum, obtained

by Macgillivray during the voj^age of the ' Herald,' was, I believe,

previously unique. The living specimens in question were brought

to this country in the ship ' Curacoa,' and acquired by purchase for

the Society on the 5th inst. I exhibit a sketch by jNIr. Wolf
(PI. XVI.) representing this species.

I have already on more than one occasion spoken of the series of

Cockatoos in the Society's Gardens, which is very full and com-
plete*. In my last communication on this subject I proposed to

divide the White Cockatoos into two sections, characterized by the

form of the crest, which in the one case is pendent, in the other re-

curved at its extremity. In this it appears that, as I have lately

become aware, I had been anticipated by Dr. Schlegel, although I

have not yet been able to consult his original article upon this sub-

jectf. But in Dr. Schlegel's more recent paper upon the same
subject^:, he has fallen into what every one who is acquainted with

our living series of Fsittacidce must allow is a very great error, in

stating that Cacatua ducorpsii and Cacatiia ophthalmicUy as described

and figured by me in the articles above referred to, are mere varie-

ties of C. triton ! Dr. Schlegel is so kind as to add that my de-

scriptions and figures of these birds are " de nulle utilite pour la

science." To this I have only to reply that I regret to find he has

not understood them better. It is true no exact dimensions are

stated in my notes ; but the birds described were (and still are, I am
happy to say) alive, and it is not always easy to take exact measure-

ments of living birds. But on reference to my second paper

(P. Z. S. 18G4, p. 188) it will be found that I have given what I

must maintain is an exact and very recognizable diagnosis of C.

ophthalmica, ending with " crassitie vix miuore qiiam in C. cristata,"

which, I consider, is a sufficiently precise account of its size. And
in the table above the diagnosis in the same paper I have classed C.

ducorpsii amongst the smaller section of the group, along with C.

sanguinea and C philippinarum, with which it agrees in size. No
naturalist, in fact, after seeing specimens of C. ophthalmica and C.

ducorpsii, could regard these two birds as specifically identical. The
former is a large species, closely allied to C. cristata, as I have already

pointed out. The latter is a small species, very closely allied to C.

sanguinea of Gould,, and to be united to that species, if not allowed

to stand alone. Neither do I in the least believe that there are any

grounds for uniting C. ophthalmica to C. triton, whatever may be

the length of Dr. Schlegel's "series" of specimens of this bird.

The fact is that in this, as in many other cases. Dr. Schlegel is

misled by the idea that there are no other species of birds in exist-

ence excejjt those represented in the Leyden Museum. In a similar

frame of mind he has denied the existence of many other excellent

* See P. Z. S. 1862, p. 141, et 1864, p. 187.

t Jaarb. v. h. Genootscliap Natuia Artis Magistra v. h. j. 1861.

% " Notice sur les Cacatous blancs a houppe jaune," par II. Schlegel (Ned.

Tijdschr. v. d. Dierk. 1865, p. 318).
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species, until he has obtained examples of them, when their validity

is readily acknowledged*.

As regards species of which our excellent Foreign INIember has

authenticated specimens, every one would wish to hear his views,

and will respect them, although he may not agree with them. But

it would be certainly more prudent not to condemn in this wholesale

manner species with which he is not acquainted autoptically, and

described by naturalists in other countries who occasionally have the

advantage of examining specimens not yet possessed by the Leyden
Museum.

4. A List of Species of Marine Mollusca found in Port Jack-

son Harbour, New South Wales, and on tlie adjacent

Coasts, with Notes on their Habits, &c. By Gteorge

French Angas, F.L.S., C.M.Z.S., &c.—Part I.

[Tliose species marked with an asterisk ( * ) have been described from speci-

mens ill my own collection.—G. F. A.]

Class CEPHALOPODA.

Fam. OcTOPODiDiB.

Several species of Octopus, including one of very large size

(together with species of Cistojyus, Pinnoctopus, Eledone, 8lc.), are

occasionally to be met with in Port Jackson. Unfortunately but

little attention has hitherto been paid to animals of this class in

Australia. A careful examination and description of all the existing

species would, however, well repay the researches of a naturalist in

that part of the world

.

Fam. Argonautid^.

1. Argonauta argo.

Aryonauia argo, Linn. ; Reeve, Conch. Syst. v. 2, pi. 300.

Very large shells of this species of Argonaut are occasionally washed
on shore upon the sandy beaches along the coast of New South

Wales. It seems to be identical with the A. argo of the Mediter-

ranean. Length 10 inches.

2. Argonauta oryzata.

Argonauta oryzata, Meusch. Mus. Gev. 252. n. 133.

A. tuberculata, Shaw, Nat. Misc. xxiii. t. 995.

Small examples of A. oryzata are now and then found about Port

Jackson, and on the beach at Coodgee and Botany Bay. It is in

* E. g. Dacelo tyro, G. R. Gray, stated (Musee d. P.-B. Alcedines, p. 20) to be
= D. gaudichaudi ! Tanysiptera nympha united (/. c. p. 43) with T. dea ! and both
subsequently acknowledged to be valid (Ned. Tijdschr. 186.'), pp. 250 et 339).
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Spencer's Gulf, in South Australia, where this species attains its

maximum size, some of the shells measuring from 9 to 1 1 inches. The
largest Port Jackson specimen I have seen does not exceed 5 inches.

Amongst the decapodous Cephalopoda, species of Loligopsis, Ony-
choteuthis, Loligo, Sepia, &c. occur on the coast of New South
Wales, but at present they appear to be unidentified.

Fam. AmmoniidjE.

3. Ammonia (Lituus) l^vis.

Lituus IcBvis, Gray, Cat. Moll. Brit. Mas. (Cephalopoda), pt. i.

p. 116.

Spirula Icevis, Zool. Voy. Samarang, Moll. pi. 4. f. 2.

The shells of Lituus are thrown ashore, after easterly storms, on
the sandy beaches outside Port Jackson Heads, especially at Bondi
Bay, in company with lanthince, Velellcs, and other pelagic crea-

tures. On one occasion I was fortunate enough to meet with the

perfect animal enclosing the shell.

Of the pelagic class Pteropoda, the dead shells of several species

are cast on shore along the outer beaches, amongst which are those of

Cavolina gibbosa, Rang, C. globulosa. Rang, and Styliola subulata,

Quoy et Gaim.

Class GASTEROPODA.

Suborder Proboscidifera.

Fam. MuRiciD^.

4. MuREX (Pteronotus) acanthopterus.

Murex acanthopterus. Lam. Anim. sans Vert. ix. p. 577 ; Reeve,

Conch. Icon. Murex, pi. 16. f. 64.

Of this very rare and elegant species two specimens only were

found :—one, an adult example and much beach-worn, at Middle
Harbour ; the other, a young living specimen, containing the animal,

at Watson's Bay, on the reef at low spring tide.

It belongs to the same group of Murices as the South Australian

M. triformis, Reeve. Length 2 inches 3 lines.

5. *MuREx (Pteronotus) angasi.

Typhis angasi, Crosse, Journal de Conch. 1863, p. 86, pi. 1. f. 2.

This shell, described and figured by M. Crosse, is not a Typhis,

but a Murex, belonging to the same group as Murex uncinarius.

Lam., from the Cape of Good Hope. It is to be met with under

rocks and stones at low water in Watson's Bay, and Middle and
North Harbours. Length 10 lines.

6. Murex (Chicoreus) palmiferus.

Murex palmi/erus, Sowerby, P. Z. S. 1840; Reeve, Conch. Icon.

Murex, pi. 4. f. 20.
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This species, which is not uncommon in Wooloomooloo Bay and

in several localities near Port Jackson Heads, adhering to rocks at

very low tides, may be easily recognized by its short compressed

fronds, ranging along the varices and the outer lip, so as to form a

connected leaf-like frill. Length 2 inches. .

Subfam. Fusing.

7. CaNTHARUS (TrITONIDEA) ASSIMILIS.

Biiccinum assimile, Reeve, Conch. Icon. {Buccinum) pi. 12. f. 90.

Under stones at low water, Watson Bay. A pretty little species,

transversely ridged, and clouded with purplish brown. Length
7 lines.

8. *Cantharus (Tritonidea) unicolor.

Tritonidea unicolor, Angas, Proc. Zool. Soc. 1867, p. 1 10.

A pale fulvous shell, longitudinally ribbed, and transversely ridged

throughout with raised striae. Under stones at very low spring tide

at Camp Cove, Port Jackson. Length 6 lines.

9. *Trophon hanle\i.

Trophon hanleyi, Angas, Proc. Zool. Soc. 1867, p. HO.

The whorls of this species are broadly ribbed, sharply nodulous
in the middle, and encircled throughout with rough scabrous ridges.

It is of a uniform brownish colour, with a white line surmounting
the crown of the angular nodules. Under stones at low water.

Length 1 inch 2 lines.

10. *Trophon v\wm.

Troplwn paivce, Crosse, Journ. de Conch. 1864, p. 278, pi. 1 1, f. 7.

A broadly ribbed species encircled with scabrous ridges, with the

canal somewhat produced and recurved ; toothed on the inner edge
of the outer lip, and deep purple or yellow within. Under stones.

Port Jackson. Length 1 inch.

This species occurs also along the shores of Yorke's. Peninsula,

South Australia.

Fam. Tritoniid^.

11. Tritonium australe.

Triton australis. Lam. Anim. sans Vert. ix. p. 625.
Murex tritonium-australe, Chemn.
M. nerei (pars), Dillwyn ; Reeve, Couch. Icon. Triton, pis. 4, 5.

f- 12 G, 12 6.

This noble species is to be met with on the muddy edges of rocks
and reefs laid bare at very low spring tides. Farm Cove, Vaucluse
Bay, and the vicinity of the Heads are its favourite localities. There
are two varieties of this species, the one tinged with violet, the other
witli orange. Length from 4 to .5 inches. A specimen obtained in

Middle Harbour measured upwards of 8 inches.
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12. Tritonium FUSIFORME.

Triton fusiformis, Kiener, Icoiiog. Coq. viv. p. 36, pi. 5. f. 2.

T.fusiforme is generally distributed, dwelling amongst the rocks

in the various bays of Port Jackson. It is a solid, tubercled shell,

with an elevated spire, "the surface being covered with raised granu-

lated strise, from which the epidermis springs in short curved bristles.

Fine large specimens measure 2\ inches in length.

13. Tritonium (Gutturnium) exaratum.

Triton exaratus. Reeve, Conch. Icon. Triton, pi. 13, sp. 50. f. a, h.

This characteristic species is of somewhat rare occurrence. The
canal is rather long, and the transverse ridges of the shell stand out

boldly, the whorls being peculiarly flat and indented at the sutures.

The epidermis forms a long fringe-like frill running along the sum-
mits of the varices. Specimens about half the size of the Port Jack-

son ones are found at Moreton Bay, and a still smaller variety, more
or less banded, occurs in Botany Bay. Length 2 inches 3 lines;

Botany Bay specimens 13 lines.

14. Tritonium (Simpulum) olearium.

Murex olearium, Linn.

M. costatus. Born.

M. parthenojms, Dillw.

Triton succinctus. Lam.
T. lyratum, King, MS. Australian Museum.

This fine species from Port Jackson bears too strong an affinity to

the T. olearium of Linnaeus (which is an inhabitant of the Mediter-

ranean) to allow of its being described as a distinct species. On a

careful comparison of specimens from both localities no specjfic dif-

ferences present themselves, although the epidermis is miore diffuse

on those found in Port Jackson. It occurs also at Moreton Bay.

Length 4| inches.

15. Tritonium (Cabestana) spengleri.

Murex spengleri, Chemn. ; Reeve, Conch. Icon. pi. 11. f. 36.

Triton spengleri. Lam. Anim. sans Vert. ix. p. 627.

A common species amongst the rocks in Port Jackson, and along

the reefs outside the Heads. It is allied to T. barthelemyi, Bernardi,

and T. waterhousei, Ad. & Angas, which occur in South Australia,

—

also to T. cutaceum of the Mediterranean. It ranges from Moreton
Bay to Tasmania, and is also found in New Zealand. A very small

variety is found in Botany Bay, only an inch long. Length 4 inches.

16. Tritonium (Cabestana) boltenianum.

Tritonium boltenianum, A. Adams.

A very interesting species, somewhat allied to T. spengleri, but

smaller, more ponderous and without varices. The young shells

are peculiarly inflated, and banded inside with dark purple ridges.
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It is very rare, the few specimens known having been obtained on

the rocks at Long Bay. Length 2 inches.

17. Tritonium (Cabestana) doliarium.

Triton doliarius. Lam. Anim. sans Vert. vi. p. 641.

T. africana, A. Ad. (Ichaboe).

A South African species, of which a few examples, evidently con-

specific, have been found along the coast of New South Wales.

Length 1 inch 6 lines.

18. Bursa (Apollon) leucostoma.

Ranella leucostoma. Lam. Anim. sans Vert. ix. p. .542.

Triton leucostoma, Quoy et Gaim. Voy. de I'Astrolabe ; Reeve,

Conch. Icon. Ranella, pi. 1. f. 4.

This fine large Ranella, which has so much the appearance of a

Triton, seems to be an aberrant form, partaking of the characters of

both genera. It is pretty common amongst the crevices of the rocks

at low water about Port Jackson, and the coast of New South Wales
generally. It is also found in Tasmania, and, according to Dieffen-

bach, in New Zealand. It varies in colour from dark chocolate with

banded varices to a pale reddish fawn-colour, and is covered with a

short olive-green epidermis. Length Sj inches.

Fam. Buccinid^.

Subfam. Nassin^.

19. Eburna (Zemira) australis.

Eburna australis. Sow. Conch. 111. f. 5 (not Cancellaria spirata.

Lam.).

This very interesting shell, which belongs to the subgenus Zemira
of H. and A. Adams, has been confounded by many authors with

the Cancellaria spirata of Lam. They are, however, very distinct

shells.

Z. australis appears never to have been found anywhere but in

Port Jackson, where it is rare and an inhabitant of deep water.

My specimens were dredged at a depth of 8 or 10 fathoms, inside

the north Head. The outer lip has a small tooth near the fore

part, and the columella is smooth and truncated at the base. Length
8 lines.

20. *CoMINELLA ADELAIDENSIS.

Buccinum adelaidense, Crosse, Journ. de Conch. 1864, p. 276,

pi. 11. f. 6.

This is the only species of Cominella I have met with in Port

Jackson. It is of a whitish- colour, transversely ridged, with the

whorls coronately plicate below the sutures. Middle Harbour.
Length 1 inch 2 lines.
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21. *CoMINELLA FILICEA.

Buccinum filiceum, Crosse et Fisch. Journ. de Conch. 18G4, p. 346,
pi. 3. f. 13, 16.

Under stones at low water. A pretty species, strongly longitudi-

nally ribbed, tessellated and lined with brown. This species also

occurs at Yorke's Peninsula, South Australia. Length 1 inch.

22. Nassa (Alectrion) suturalis, var.

Buccinum suturale. Lam, ; Chem. pi. 125. f. 1199, 1200.

Dredged in Port Jackson, near the "Sow and Pigs." Tbis tliin,

elongated variety, in which the sutural nodules are obsolete, may be

distinguished by its smooth whorls, and linear painting flamed and
aj-ticulated with brown. Length 1 inch 3 lines.

23. Nassa (Alectrion) jacksoniana.

Buccinum jacksonianum, Kien. Mon. Bucc. pi. 19. f. 73.

Dredged in Middle Harbour. The whorls are frequently banded
with brown and granulated at the upper part. Length 7 lines.

24. Nassa (Niotha) pauperata.

Buccinum pauperatum. Lam. Anim. sans Vert. x. p. 183.

Of this species, so abundant in South Australia and Tasmania, a

somewhat thin brownish variety occurs rarely in Port Jackson, in

which the granulations upon the longitudinal plicse are nearly obso-

lete. Length 7 lines.

25. Nassa (Hima) rtjfocincta.

Nassa rtifocincta, A. Ad. P. Z. S. 1851, p. 106.

A pretty species, with an elevated spire and rounded cancellated

whorls, belonging to the same group as the British N. incrassata,

Miill., and N. compacta, Aug., from St. Vincent's Gulf, South Au-
stralia. Length 7 lines.

26. Nassa (Arcularia) mangeloides.

Nassa mangeloides. Reeve, Conch. Icon. (Nassa).

Found on mud-flats at low water. The callus of the inner lip in

this species extends over the front of the body-whorl. Length

^ inch.

27. Nassa (Arcularia) labecula.

Nassa labecula. A, Ad. P. Z. S. 1851, p. 98.

A pretty little species, found on sandy mud at Middle Harbour at

low tides ; it is stained with yellow and rufous, banded below the

sutures with livid purple, and has a blotch of the same colour on the

columella-callus. Length 5 lines.

28. *Neritula (Callomphala) lucida.

Callomphala lucida, Ad. & Ang. P. Z. S. 1864, p. 35.
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From Coodgee Bay, in shell-sand. A white, shining, semipellucid,

depressed little shell, with the aperture entire in front, thus wanting

the notch of the typical NeritulcB. Length 2 lines.

29. *Cyi,lene lactea.

Cijllene lactea. Ad. & Ang. P. Z. S. 1863, p. 422.

A milk-white species covered with a thin epidermis, dredged in

deep water at Port Stephen. Length 6 lines.

Subfam. Purpurin^.

30. Purpura (Polytropa) succincta.

Buccinum succinctum, Mart. Univ. Conch, ii. pi. 45.

Purpura rugosa. Lam.

A fine large species, of a yellowish-white colour, very prominently

transversely ribbed throughout. Common on rocks at low water

generally. Length 2\ inches.

31. *PURPURA (StRAMONITA) NEGLECTA.

Purpura (^Stramonita) neglecta, Angas, P. Z. S. 1867, p. 110.

A small ribbed species, with the interstices muricately scaled ;

purple within. Under stones outside Port Jackson Heads. Length

9 lines.

32. Purpura (Cronia) amygdala.

Purpura amygdala, Kiener, Icon, Coq. Viv. pi. 10. f. 26.

Buccinum amygdala, Reeve, Conch. Icon. pi. 8. sp. 60.

The columella and aperture are of an orange cream-colour, and

the whorls squamately sculptured and banded with brown fillets.

Although frequent at Moreton Bay, this species is rare in Port Jack-

son, a few examples only having been found. Length 10 lines.

Specimens from the north measure 1| inch.

33. Pentadactylus (Sistrum) chaideus.

Purpura chaidea, Duclos, Ann. Scien. Nat. 1832.

P. nassoides, Quoy et Gaim.

A white globular species, somewhat resembling a Nassa, and in-

habiting New Caledonia, of which I obtained three living specimens

amongst the rocks at Nelson's Bay, near Port Jackson. Length
9 lines.

34. Pentadactylus (Sistrum) tuberculatus.

Purjmra tuberculata, De Blainv. Nouv. Ann. du Mus. pi. 9. f. 3.

P. marginalba, De Blainv.

P. granulata, Duclos.

Ricinula tuberculata. Reeve, Conch. Icon. pi. 2. f. 11.

A very common species in Port Jackson, and widely distributed

throughout the entire Indo-Pacific province. Easily known by its
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rows of large black tubercles on a greyish ground. Length 1 inch

2 lines.

35. Adamsia typica.

Adamsia typica, Dnuker, P. Z. S. 1856, p. 35/. '

Amongst rocks at low water in Port Jackson. Length 1 inch

4 lines.

This genus must be removed from the NassincB, where it has

been placed as a subgenus of Cominella, it having a purpuroid oper-

culum. One other species is known {A. adelaidce) from South Au-
stralia.

Subfam. RapaninjE.

36. Rapana (Latiaxis) nodosa.

Latiaxis nodosa, A. Ad. P. Z. S. 1853, p. 98.

An elegant species, squamately sculptured, and nearly white. The
aperture sometimes buif, sometimes purple. Watson's Bay and

Nelson's Bay. Length 10 lines.

Fam. Dactylid^.

37. *Olivella pardalis.

Olivella pardalis, Ad. & Ang. P. Z. S. 1863, p. 442, pi. 37. f. 3.

This elegant species was dredged at Watson's Bay, Port Jackson,

in 5 fathoms. It may readily be distinguished by three rows of

large brown spots encircling the whorls. Length 5 lines.

38. *Ol,tvella leucozona.

Olivella leucozona, Ad. & Ang. P. Z. S. 1863, p. 422, pi. 37. f. 23.

Dredged in Port Jackson, in 6 fathoms.

This species must not be confounded with O. leucozonias. Gray,

from Senegal : the latter is encircled with two narrow white zones

;

whilst the former has only one, and is moreover of a different style

of painting. Length 7 lines.

39. *Olivella nympha.

Olivella nympha. Ad. & Ang. P. Z. S. 1863, p. 422.

A delicate semiopaque white slender species, with the aperture

effuse anteriorly. Dredged at Port Stephen and in Port Jackson,

in 5 fathoms. Length 7 lines.

40. Amalda marginata.

Ancillaria marginata. Lam.; Sow, Species Conch, pt. 1. f. 40-43;
Reeve, Conch. Icon. pi. 3. f. 8 a, 6.

Several specimens of this fine shell were dredged in Port Jackson,

near the Heads, and on the "Sow and Pigs" bank. In Tasmania
it occurs of a larger size. 'I'he Port Jackson examples do not exceed

1 inch 3 lines in length, whilst those from Tasmania are 1 inch lU lines.
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41. AmALDA OBLONGA.

Ancillaria ohlonga, Sow. Spec. Concli. p. 7. f. 38, 39 ; Reeve,

Couch. Icon. pi. 8. f. 24 a, i.

A pretty species of a fawn-colour, banded at the sutures with an

opake cream-coloured callosity, which is striped with chestnut ; there

is also a band of chestnut markings near the lower portion of the

last whorl. Dredged near Port Jackson Heads. Length 10 lines.

Fam. VoLUTiD.E.

42. VoLUTA (Scapha) magnifica.

Valuta magnifica, Chemn. Conch. Cab. xl. p. 8 ; Reeve, Conch.

Icon. Vohita, pi. 1. f. 2.

This noble Volute, almost the largest of the genus, seems to attain

its maximum growth in Port Jackson. It is now a shell of rare oc-

currence, and is found half burying itself amongst weed and ooze

on sandy and muddy flats beyond tide-mark. Rose Bay, Vaucluse

Bay, and Middle Harbour are its favourite localities. It occurs in

places along the coast, such as WooUongong, Botany Bay, and Bris-

bane Water—and extends northwards to iMoreton Bay, where the

specimens found are tuberculated. Length 12 inches.

A3. *VoLUTA (Amoria) angasi.

Voluta a7igasi, Sowerby, Tlies. Conch. Voluta, f. 99. sp. 7'3.

This species (which was formerly confounded with V. iindulata.

Lam.), although plentiful in Tasmania, is rare in Poit Jackson. It

ranges northwards as far as Richmond River, where its yilace is sup-

plied by V. zebra. Leach. The true V. nnJulata of Lamarck is

from Port Lincoln and the Great Australian Bight. Specimens have

been found at INIiddle Harbour and at Cabbage-tree Cove, outside

Manly Beach. Length 3 inches. The Tasmanian ones are rather

larger, and of a deeper colour.

44. AULICA marmorata.

Vohita marmorata, Swainson, Exotic Conch, i. pi. 4.

A rare and elegant shell, of rather light inflated structure, with

the whorls sharply tubercled at the upper part and attenuated

towards the base. It is of a pale fulvous orange-colour, sparingly

painted with waved chestnut lines, descending from the sutures, witli

two bands formed by a blue clouded shading of the markings. Port

tephen and Newcastle, New South Wales. Length 4^ inches.

Fam. MiTRiDiE.

45. MiTRA NIGRA.

Mitra nigra, Chemn. (not Quoy) Conch, x. p. 1(38.

M. melaniana. Lam.
M. carbonaria. Swains. ; Reeve, Conch. Icon. Mifra, pi. '>. f. 33.

Proc. Zool. Soc— 18G7, No. XIII.
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This Me?«wm-shaped, smooth, black species is not uncommon
under stones at low water, in some parts of Port Jackson. It belongs

to the same group as 31. glabra, which represents it in South Au-
stralia and Tasmania. Length 2 inches 8 lines.

46. MiTRA SOLIDA.

Mitra solida. Reeve, P. Z. S. 1844 ; Conch. Icon. Mitra, pi. 3.

f. 18.

Of this very rare Mitre, which is of a fulvous-bay colour, irregu-

larly flaked with white, a single specimen, habitat unknown, was
described and figured by Reeve, from the collection of Mr. Norris.

A second example, in a living state, was dredged by myself off

Middle Head, Port Jackson, in 5 fathoms. It was also obtained in

6 fathoms in Port Jackson, by Mr. MacGillivray, during the voyage
of H.M.S. ' Rattlesnake,' and erroneously referred to as M. sordida

in Prof. Forbes's paper on the "Mollusca" in the Appendix to the

accoiuit of that voyage. Length 1 inch 6 lines,

A7. *MiTRA (Cancilla) strangei.

Cancilla strangei, Angas, P. Z. S. 1867, p. 110.

A pretty little fusiform white shell, with the whorls ridged and
cancellated. It somewhat resembles Mitra isabeUa in miniature.

Dredged in Middle Harbour. It has also been found at Moreton
Bay. Length 7 hues.

Subfam. Columbellin^.

48. COLUMBELLA VERSICOLOR.

Columhella versicolor, Sow. P. Z. S. 1832, p. 119 ; Reeve, Conch.
Icon. pi. 11. f. 51 a, b.

Under stones at low water in Port Jackson. It is also found in

New Caledonia and Woodlark Island. Length | inch.

49. CoLUMBELLA (MiTRELLa) SEMICONVEXA.

Buccinum semiconvexum, Lam. Anim. sans Vert. x. p. 171 ; Reeve,

Conch. Icon. pi. 18. f. 95 a, h.

Common under stones about Watson's Bay. The Port Jackson

specimens are smaller and more elongated than those from Tasmania
(which are typical), and have not the same flesh-coloured tinge.

This is a very variable species ; and it is probable that the C. rosacea

and C. saccharata of Reeve are only extreme pink varieties from

Tasmania. An orange variety occurs at Lacepede Bay, in South

Australia. Length 9 lines.

50. Columbella (Mitrella) australis.

Columbella australis, Gaskoin, P. Z. S. 1851, p. 5 ; Reeve, Conch.
Icon.pl. 15. f. 78«, A, & 188.

Under stones at low tide, in company with C. semiconvexa, from
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which it may be known by the contraction of the aperture below
and the remarkable frill-like epidermis round the sutures. The
apex is papillose in all the specimens I have met with. Length
9 lines.

51. COLUMBELLA (MiTRELLa) LINCOLNENSIS.

Columhella lincolnensis, Reeve, Conch. Icon, pi. 29. f. 184 a, h.

A pretty fusiform species, not unlike C. corniculata, Lara., from
the Adriatic. Rare, under stones in Port Jackson. The type spe-

cimens, as the name imports, are from Port Lincoln in South Au-
stralia. Length 6 lines.

52. *COLUMBELLA (MtTRELLA) ALBOMACULATA.

Columbella albomaculata, Angas, P. Z. S. 1867, p. 111.

A solid fusiform species, mottled with chestnut, and ornamented
with clusters of white spots immediately below the sutures. Under
stones in Port Jackson. Length 6 lines.

53. Columbella (Mitrella) pulla.

Columhella pulla, Gaskoin, P. Z. S. 1851, p. 6; Reeve, Conch.
Icon. pi. 19. f. 106.

A dark-brown species without markings, found under stones in

Port Jackson. (Strange, in Cum. Coll.) Length 7 lines.

54. Columbella (Amycla) dermestoides.

Columhella dermestoides, Kiener.

C. tessellata, MS. Mus. Cuming ; Sow. Thesaurus, pi. 39. f. 123.

This very beautifully tessellated little species is certainly conspe-
cific with the C. dermestoides of Kiener, which species, however, is

recorded as coming from the West Indies. I have one or two speci-

mens from South Australia, where, as well as in Port Jackson, it is

very rare. My specimens were dredged in 5 fathoms of water at

Watson's Bay. Length 5 lines.

55. Columbella (Anachis) lentiginosa.

Columbella lentiginosa, Hinds, Moll. Voy. Sulphur.

A very small longitudinally ribbed species, of an olive-brown

colour, having a slight tendency to a pale band near the sutures.

Under stones in Port Jackson, also jNIoreton Bay. Length 2 lines.

56. *^SOPUS FILOSUS.

Msopiis flosus, Angas, P. Z. S. 1867, p. 111.

An elegant fusiform shell, belonging to the genus uEsopus ofGould,
with the columella arcuate and smooth, and the whorls closely trans-

versely lirate. The colour is either brown or white. Dredged in

Port Jackson. Length 6 lines.
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Film. MARGINELLIDiE.

57. Marginella (Glabella) muscaria.

Marginella muscaria. Lam. Anim. sans Vert. x. p. 441 ; Reeve,

Condi. Icon. pi. 8. f. 29 a, h.

This species inhabits deep water in Port Jackson. It may be

distinguished by its coating of flesh-coloured enamel, as well as by
being the largest species of the genus occurring in that locality. It

is found likewise in Tasmania. Length 7 J lines.

.58. Marginella attenuata.

Marginella attenuata, Reeve.

A transparent, horny, attenuated species, dredged iu Port Jackson.

Length 4| lines.

59. Marginella translucida.

Marginella translucida, Sow. in Coll. Cuming.

A solid, white, shining species, with an elevated spire. Dredged

at Port Stephen. Length 4 lines.

60. Marginella turbinata.

Marginella turbinata, Sow. Thes. Conch. Marginella, p. 38'),

pi. 7.5. f. 70, 71.

Stouter than the preceding, with the spire shorter, and having in

some specimens a crcuulatcd plication round the upper part of the

whorls. Dredged in Middle Harbour. Length 4 lines.

61. Marginella simplex.

Marginella simplex. Reeve, Conch. Icon. pi. 22. f. 115.

Tinged with flesh-colour on the back ; spire very short. Dredged
in Port Jackson. Length 3| lines.

62. Marginella (Cryptospira) ovulum.

Marginella ovulum. Sow. Thes. Conch, p. 401, pi. 78. f. 188.

White or flesh-colour. The last whorl is produced over the spire.

Dredged in Port Jackson and Port Stephen. Length 42 lines.

Fam. Cassidid^.

63. Cassis achatina.

Cassis achatina. Lam. Anim. sans Vert. x. p. 33 ; Reeve, Conch.
Icon. Cassis, pi. 10. f. 28 «, b.

This very beautifully variegated shell, though rare, is to be met
with in several parts of Port Jackson, and also at Woollongong and
Port Stephen. The Rev. Mr. Hannah collected some specimens at

Algoa Bay, Cape of Good Hope—a remarkable circumstance, as the

species is very local in Australia, being confined, as far as we are
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a\vare, to a few spots on the south-cast coast. It inhabits deep ^Yater.

Length 2^ inches.

64. Cassis pyrum.

Cassis j)yrum, Lam. Anim. sans Vert. x. p. 33.

Cassis zeylanica, Lam. ; Reeve, Conch. Icon. Cassis, pi. 1 1

.

f. 29 a, b, c.

This species (to which the C. i^avcirvgis of Menke approximates
so closely as to render it diflficult to separate them) is an inhabitant

of rather deep water, like most of the genus, and occurs sparingly in

Port Jackson, Port Stephen, and Botany Bay. It is also to be
found in Tasmania, and on the west coast of New Zealand, where
the examples are beautifully painted with bands of brown wavy spots.

Length 2^ inches.

Fam. DoLiiDiE.

Qo. DOLIUM VARIEGATUM.

Dolium variegatum. Lam. Anim. sans Vert. x. p. 133.

Z). Jdeneri, Phil.; Reeve, Conch. Icon. Bolium, pi. 5. f. 7a.

This fine large Dolium is the only species of this somewhat re-

stricted genus which is to be found as far south as Botany Bay and
Port Jackson. It is a thin, globose, inflated shell, having the trans-

verse ribs more or less spotted with brown. In Botany Bay, upon
the " Seven-mile beach," very large specimens, mostly broken, are

washed ashore after easterly gales. Its habitat extends all round
North Australia, and westward as far south as King George's Sound.
Length 7 inches.

Fam. Naticid^e.

66. Natica marochiensis.

Natica marochiensis. Lam. Anim. sans Vert. viii. p. G42 ; Reeve,
Conch. Icon. Natica, pi. 13. f. 52.

This species, which varies considerably in the pattern of its colour-

ing, though nearly constant in form, seems to be of almost world-
wide distribution. The Port Jackson specimens are from Middle
Harbour. In tlie Sandwich Islands, New Caledonia, the Mauritius,

and Madagascar, as well as along the north-east coast of Australia,

it occurs pretty generally. North Africa and the West Indies are

cited by old authors as its habitat. Length of the largest Port
Jackson specimen 1 inch.

67. Natica (Lunatia) plumbea.

Natica 'plnmhea. Lam. Anim. sans Vert. viii. p. 632.
N. sordida. Swains.; Reeve, Conch. Icon. Natica, pi. 9. f. 'Ma,b.

A fine species, of a turbinated form and dark leaden-grey colour,

having the columella tinged with red. It occurs on the sands at

Middle Harbour and in Botany and Broken Bays, at low water,
burying itself just beneath the surface. Length l- inch.
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68. Natica (Lunatia) melastoma.

Natica melastoma, Swainson, Zool. Illust. pi. 79 ; Reeve, Conch.

Icon. Natica, pi. IB. f. 78.

A handsome species, less conical than N. phimhea, of a fulvous-

ashy tint, -with a coloured band below the suture, and having the

umbilicus overspread by an orange-red callosity. It inhabits a

similar locality to the preceding ; and may be distinguished from N.

strangei by its less conical form and filled up umbilicus. Length

I^ inch.

69. Natica (Lunatia) strangei.

Natica strangei, Reeve, (^.onch. Icon. pi. 18. f. 81.

Like N. plumbea in form, bluish-ashy colour, with a red border

round the umbilical area, and a paler band of the same colour below

the sutures. Rare in Port Jackson. It extends northwards to Cape

York. Length 1 inch 2 lines.

70. Natica (Neverita) chemnitzii.

Natica chemnitzii, Rccluz, Mus. Cuming; Reeve, Conch. Icon.

Natica, pi. 2. f. 7.

This large species is nearly allied to N. lamarcldana, but is more

conical, and has the umbilicus more covered by a callosity, which is

divided in the middle. It is found on the sandy mud at low water

in Middle Harbour and at Botany Bay. Length 2 inches.

71. Natica (Neverita) lamarckiana.

Natica lamarckiana, Recluz, MS. Mus. Cuming; Reeve, Conch.

Icon. Natica, pi. 2. f. 6.

A globular depressed species, with the umbilicus largely angularly

excavated and half covered by a grooved lecurved callosity. Rare

in Port Jackson. Length of my specimen 1 inch.

72. *Aimauropsis morchi.

A-mauropsis morchi, Adams & Angas, P. Z. S. 18G3, p. 423.

A dark-brown horny-looking shell, in aspect something like a

small Vivipara, with a very acute spire, and the whorls obtusely

angled at the sutures. The operculum is thin, horny, and subspiral.

Only two exanijjles of this interesting species have been obtained

;

they were found adhering to the under surface of a large stone, at

Watson's Bay, just inside Port Jackson Heads, during an unprece-

dentedly low tide. Length 5 lines.

73. Naticina nitida.

Naticina nitida, Reeve, Conch. Icon.

Dredged near Spectacle Island. Several small specimens of this

species were dredged at the above locality. It occurs also in South

Australia. Length -i-inch,
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74. RUMA UMBILICATA.

Naticina umbilicata, Quoy, Voy. de I'Astrol. ii. p. 224, pi. QiS.

f. 22, 23.

A few small colourless examples of this species (which iu Tasmania
and South Australia is handsomely banded with brown) were dredged

in Port Jackson. Length of Port Jackson specimens 6 lines ; Tas-

manian specimens 1 inch.

75. Oatinus zonalis.

Sigaretiis zonalis, Quoy et Gaim. Voy. de I'Astrol. v. p. 2, pi. G6.

f. 1-3.

This species, so comijiion to the westward, is very rarely met with

in Port Jackson. Length 10 lines.

Fara. Lamellariid.e.

7G. Lamellaria indica.

Marsenia indica. Leach.

A thin, transparent, white species, somewhat resembling the British

L. persjiicua, Linn., only four times as large. The animal covers

the shell. Found on Coodgee Beach, washed up amongst shell-sand.

Length 1 1 lines.

This shell must not be confounded with Coriocella nigra of Quoy.

Fam. ScALiD.E.

77 . SCALA SCALARIS.

Turbo scalaris, Linn.

Sealaria pretiosa, Lam. ; Sow. Thes. pi. 32. f. 17.

Of this line shell (the well-known " Wentle-trap " of the China

seas) two or three small-sized specimens have been obtained, washed

ashore upon the beaches outside Port Jackson. Length of largest

New South Wales specimen h inch.

7S. SCALA LINEOLATA.

Scalaria lineolata, Kien. ; Sow. Thes. pi. 33. f. 45, 46, 48.

An elegant little species, short and stout, having one or more brown
bands on the whorls. Dredged in deep water in Port Jackson. It

occurs also in the Philippines and Japan. Length 5 lines.

79. SCALA PHILIPPINARUM.

Scalaria philippinarum. Sow. P. Z. S. 1844 ; Thes. Conch, pi. 32.

f. 1-3.

An acuminate white species, with rather distant, thin, oblique

varices. Dredged in Port Jackson ; found also in Amboyna and
the Philippines. Length 10 lines,
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80. SCALA JUKESIANA.

Scalaria julcesiana, Forbes, Appendix to \oy. of Rattlesnake,

p. 383, t. 3. f. 7.

A lanceolately turreted graceful little shell, with numerous thread-

like varices, bearing some resemblance to S. dathratuhis of the seas

of Europe. Dredged in Port Jackson. Length 5 lines.

81. ScALA (Opalia) australis.

Scalaria australis. Lam. Anim. sans Vert.; Sow. Thes. Conch,

pi. 2,b. f. 135.

Shell opake white, many-whorled, and tapering to a sharp point

;

stoutly variced, those on the last whorl terminating in keel. Found
under stones and in crevices of rocks at low tides outside Port Jack-

son Heads, at Manly Beach, Long Bay, and WoUongong. The
animal emits a pur^ile fluid. Length 1 inch 4 lines.

Another species of Ojmlia (O. granulosa of Quoy) is found in

South Australia.

Fani. Pyramidellid.e.

82. *TURB0NILLA NITIDA.

Turhonilla nitida, Angas, P. Z. S. 1867, p. 112.

An elegant shining species, closely and strongly longitudinally

ribbed. Dredged in Watson's Bay. Length 5 lines.

83. *Odostomia l.evis.

Pdostomia Icevis, Angas, P. Z. S. 1867, p. 112.

A rather thin milk-white shell, with a strong transverse fold on
the columella. Dredged in Watson's Bay. Length d^ lines.

84. *Odostomia lactea.

Odostomia lactea, Angas, P. Z. S. 1867, p. 112.

A slender white shining species, with the sutixres channelled, and
a very prominent slight oblique fold on the columella. Dredged at

AA'atson's Bay. Length 2}7 lines.

85. *Odostomia (Parthenia) pascoei.

Odostomia pascoei, Angas, P. Z. S. 1867, p. 112.

Whorls longitudinally plicate, with the last whorl ventricose and
the outer liji arcuate. Dredged in Port Jackson. Length 4 lines.

86. *Odostomia (Parthenia) kreffti.

Odostomia hreffti, Angas, P. Z. S. 1867, p. 11 2.

A smaller species than the preceding, v^ith similar sculpture, the

last whorl narrower, and the outer lip straight. Dredged in Port
Jackson. Length 3 lines.
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87. *Styloptygma AURANTIACA.

Styloptijgma aurantiaca, Angas, P. Z. S. 1867, p. 112.

A narrow acuminate rather thin shell, of a pale orange-colour, with

the whorls finely transversely striated and the columella fold scarcely

developed. Length 2\ lines.

88. CiNGULINA CIRCINATA.

Cingiilina circinata, A. Ad. Ann. & Mag. Nat. Hist. Dec. 18G0.

Acuminately pyramidal, with the whorls transversely grooved.
Dredged in Port Jackson, Length 3^ lines.

Fam. EuLiMiD.E.

89. *EULIMA I'ROXIMA.

EuUina i^roxhna, Sow. Conch. Icon. pi. 6. f. 48.

Dredged in Port Jackson. Length 8 lines.

90. EULIMA ACICULA.

Stylifer acicula, Gould, Exped. Shells.

A small shining vitreous shell, of which a few specimens were
found in Port Jackson in deep water. Length 4 lines. In Fiji it is

found parasitic on the heche-de-mer.

91. *MuCRONALIA MUCRONATA.

Eulima imicronata, Sow. Conch. Icon. pi. 6. f. 42.

A remarkahle little shell, white and shining, having something of
the aspect of a Fidima, with the spire terminating in a nipple. De-
scribed by Mr. Sowerby from the type specimen in my collection,

which is unique. Dredged in Port Jackson. Length 5 lines.

92. *Leiostraca acutissima.

Leiostraca acutissima, Sow. Conch. Icon. pi. 2. f. 10 a, b.

A very slender, white, semitransparent species, dredged in Port
Jackson ; also unique in my cabinet. Length 4 lines.

Fam. Architectonicid.e.

93. Architectonica reevei.

Solarium reevei, Hauley; Sow. Thes. Conch. Solarium, sp. 16,

pi. 1. f. 9, 10.

Deep water, in Port Jackson, very rare. A small conoid species,

of a pale livid colour, spotted with brown at the sutures. Height
6 lines, breadth 1 inch.

94. Philippia lutea.

Solarium luteum, Lam. ; Sow. Thes. Conch, Solarium, sp. 25,
pi. 4. f. 52-54.
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Deep water, Port Jackson. This species appears identical with

S. luteutn, Lam., from the Mediterranean. The only difference is

that the spots on the sutural ridges are darker in the Australian

specimens. Height 3^ lines, breadth G lines.

Suborder Toxifera.

Fam. Terebrid^.

95. *Acus (Abretia) bicolor.

Acus bicolor, Angas, P. Z, S. 1867, p. 111.

A whitish species, with the whorls more or less longitudinally

ribbed, and the lower portion of the last whorl stained with violet

chestnut. Dredged in Port Jackson. Length 7^ lines.

96. *Acus (Abretia) assimilis.

Acus assimilis, Angas, P. Z. S. 1867, p. 11 !•

In this species the whorls are more rounded, strongly ribbed, and

shaded with brown towards the sutures. The last whorl has a white

band, and is stained with dark brown below. Dredged in Port

Jackson. Length 6 lines.

97. *ActJS (Euryta) trilineata.

Euryta trilineata, A. Adams & Angas, P. Z. S. 1863, p. 418,

pi. 37. f. 13.

An elegant fusiform shell, with the whorls longitudinally plicate

and encircled with two or three brown thread-like lines. Dredged
in deep water, near Port Jackson Heads. Length 7 lines.

Fam. TuRRiTiD.E.

Subfam. TuRRiTiN^.

98. *Bela mitralis.

Beta mitralis, Ad. & Ang. P. Z. S. 1863, p. 420.

A pale yellow elongated species, ornamented with a band of red

spots at the suture of the last whorl. Dredged in Port Jackson,

Length § lines.

99. Drillia (Crassispira) oweni.

Pleurotoma oioeni, Gray, MSS. ; Reeve, Conch. Icon. pi. 9. sp. 70.

An elegant species, of a pale ash-colour, with the whorls plicately

nodulated at the upper part and the lower whorl beautifully nodu-

lously cancellated. Dredged in Port Jackson in deep water. Length

1 inch 3 lines.

100. Drillia radula.

Pleurotoma radula. Hinds, Moll. Voy. Sulphur, pi. 5. f. 9.

Deep water. Port Jackson. Length 1 inch.
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101. Drillia VEXILLUM.

Pleurotoma vexillum, Reeve, P. Z. S. 184-5, p. 115 ; Conch. Icon,

pi. 29. f. 264.

A fine species, with the whorls nodulously plicate, hroadly banded
with white on a chocolate ground. Middle Harbour, Port Jackson.

Length 1 inch 2 lines.

102. *Drillia metcalfei.

Drillia nieicalfei, Angas, P. Z. S. 1867, p. 113.

Deep water. Length 7i hnes.

103. *Drillia coxi.

Drillia coxi, Angas, P. Z. S. 1867, p. 113.

An elegant pale fulvous species, with the whorls nodulous and en-

circled with fine striae. Dredged in Port Jackson. Length 9 lines.

104. *Drtllia beraudiana.

Fleurotoma beraudiana, Crosse, Journ. de Conch. 1863, p. 88,

pi. 1. f. 6.

In this species the whorls are strongly nodulous. Dredged in

Port Jackson in deep water. Length 7^ lines.

105. *Drillia angasi.

Pleurotoma angasi, Crosse, Journ. de Conch. 1863, p. 87, pi. 1.

f. 5.

Rather smaller and more slender than the preceding species, with
the whorls stoutly plicate. Dredged in Port Jackson. Length
6 lines.

Subfam. Clathurellin^.

106. *Clathurella reticosa.

Clathiwella reticosa, Ad. & Ang. P. Z. S. 1863, p. 420.

A pretty cancellated species. Dredged iu Middle Harbour.
Length 6 lines.

107. *Clathurella zonulata.

Clathurella zomdata, Angas, P. Z. S. 1867, p. 113.

Brownish, banded with ashy grey. Dredged in Port Jackson.

Length 4 lines.

108. DaPHNELLA CREBRIPLICATA.

Pleurotoma crehriplicata. Reeve, Conch. Icon. pi. 34. f. 313.

An elegant fusiform shell, with the whorls finely reticulately can-
cellated. Dredged in Port Jackson. Length 8 lines.

109. Daphnella lymn^formis.

P. lymnceformis, Kiener ; Reeve, Conch. Icon, pi. 35. f. 325.
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Smaller than the preceding ;
painted with brown lines. Dredged

in INIiddle Harbour. Length 6 lines.

110. *ClTHARA COMPTA.

Ciihara compta, Ad. & Ang. P. Z. S. 1SG3, p. -119, pi. .37. f. 5.

Dredged in Port Jackson. Found also in South Australia. Length
6 lines.

111. *MaNGELIA PICTA.

Mangelia picia, Ad. & Ang. P. Z. S. 1863, p. 419, pi. 37. f. 7.

Prettily banded with purple and white, on a fulvous ground.

Dredged in Port Jackson. Length 6 lines.

112. *MaNGELIA LETOURNEUXIANA.

Pleurotoma letourneuximia, Crosse, Journ. dc Conch. 18G5, p. 425,
pi. 11. f. 7.

An elegant fusiform species, longitudinately plicately ribbed and
transversely striated. Dredged in Middle Harbour. Length 6 lines.

Fam. CoNiD^.

113. CONUS MACULOSUS.

Co'/ius maculosus, Sow.

C. macidatus. Sow. Thes. Comis, pi. 13. f. 296.

In the ' Conchologia Iconica ' Mr. Reeve figures this species as

" var. b " of C. aneinone. Lam. (see pi. 25. f. 139 a). It is, however,

a very distinct species, as a comparison of a number of specimens in

various stages of growth tends to prove. C. maculosus is a nearly

smooth, thin, peculiarly inflated shell, richly mottled with purplish

brown, and attains a larger size than C. anemone, which is of a true

conical form, more solid, finely transversely striated, with an elevated

spire, and splashed with rose-brown or orange. C. anemone, more-

over, is an inhabitant of South Australia, and never occurs in Port

Jackson, where C. macidosns is to be found under rocks and large

stones, at low spring tides, in many situations. At Watson's Bay I

have taken as many as ten living specimens from beneath one stone.

This species is found in the Philippine Islands, on the authority of

the late Mr. Cuming. Length of the largest Port Jackson specimen

2|- inches.

114. CoNUS JUKESI.

Conns juJcesi, Reeve; Sow. Thes. Comis, pi. 13. f. 297.

A very angular species, peculiarly mottled with bluish grey and

olive, first met with by Mr. Jukes during the voyage of H.M.S.
• Fly ' on the north coast of Australia. I have obtained several

fine living specimens (one of which was perfectly white) in Port

Jackson, in company with C. maculosus. Its maximum size is

1 inch 4 liu'vS.
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115. CONUS GRAVI.

Conns grayi, Reeve, P. Z. S. 1843, p. 1/9 ; Conch. Icon. pi. 4G.

f. 258.

A somewhat elongated shell, smooth above, ridged below, and
handsomely painted with two rows of large waved blackish spots.

This species is of very rare occurrence. Under rocks at Middle
Harbour at low spring tide. Length 1 1 lines.

Suborder Rostrifera.

Fani. Cypr^eid^.

lie. CyPROVULA UMBILICATA.

CyprcBa iimbilicata, Sow. in Tank. Cat. 2260.

Cijprovula umbilicata, Gray, P. Z. S. 1849, p. 125.

Several living specimens of this rare shell were dredged in deep

water, at a distance of two miles off the coast of New South Wales,

a little to the southwards of WoUongong, by Commodore Loring,

C.B., when commanding H.M.S. * Iris.' They are somewhat smaller

and paler in colour than the ordinary Tasmanian examples. Length
of the New South "Wales specimens 3 inches.

117. CyPR/EA VITELLUS.

Cyprcea vitellus, Linn. ; Lister, Conch. })1. G93. f. 40.

This species, so abundant throughout the Indo-Pacific molluscan

province, is rarely met with in Port Jackson. The few that have
been obtained alive in Wooloomooloo Bay and at CoorunuUa beach
are rich in colour and moderatel}'^ large. Length of largest Cooru-
nuUa specimen 2 inches 3 lines.

118. Cypr.ea caput-seupentis.

Cyprtjea caput-sei-pentis, Linn.; Lister, Conch, pis. /Ol, 702.

f. 49, 50.

Like C. vitellus, this species, although one of the most abundant
within the tropics, is rare in Port Jackson, only three or four speci-

mens having been found at Manly Beach and Long Bay, which may
be considered its furthest southern limit. The young shells are

ash-coloured, with a dark central band. Length 1^ inch.

119. Cypr^a asellus.

Cyprcea asellus, Linn. ; Encyc. Mc'th. pi. 35G. f. 5.

Several specimens of this species were dredged in Port Jackson
Harbour by the late Fred. Strange. I obtained three examples my-
self at Long Bay, between Port Jackson and Botany Heads. They
are larger and the bands more deeply coloured than those from
Ceylon. Length 9 lines.

120. Cypr.ea clandestina.

Cyprcea clandestina, Linn. ; Wood, Ind. Tes. pi. 3. f. I/.

C. moniliaris, Lam.
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Outer Manly "Beach and Watson's Bay have produced a few spe-

cimens of" this delicately zigzag-lined species. It is found in crevices

of rocks at very low spring tides. At Moreton Bay it is more abun-

dant, being found in company with C. annulus, C. erosa, C. caput-

serpentis, and others, in those clusters of oysters called ' ningi-ningi

'

by the blacks, which are exposed at low tides on the shores of Strad-

broke Island. Length 8 lines.

121. CyPR.«A CARNEOLA.

Cypi'cea carneola, Linn. ; Lister, Conch, pi. 664. f. 8.

This species, abundant further to the north, is sometimes met with

at Long Bay, between Botany and Port Jackson Heads. Length

1^ inch.

122. CYPRJi;A XANTHODON.

Cyprcea xanthodon, Gray; Sow. Conch. Illus. f. 18.

A very rare species in Port Jackson, of which I found two living

examples at Watson's Bay. Length 14 lines.

12.3. Cypr^a errones.

Cyprcea errones, Linn. ; Wood, Index Test. pi. 17. f. 39.

Young specimens of this species, so common within the tropics,

are found, though rarely, at outer Manly Beach. Length 1 inch.

124. Cyprcea felina.

Cyprcea felina, Gmel., Wood, Index Test. pi. 17. f. 26.

A single example of this common Indian Cyprcea was found by me
at Middle Harbour. Length 9 Hnes.

125. Cypr^a piperata.

Cypraa piperata, Gray; Sow. Conch. 111. f. 24.

Rare in Port Jackson. In South Australia this species is abun-

dant. The New South Wales specimens yet obtained are all young,

and are spotted in bands somewhat like C. bicolor of Gaskoin, which

may be only a variety of this species.

126. Cypr^a macula.

Cyprcea macula, A. Ad.

Of a greyish colour, freckled with chestnut, with dark spots round

the basal margin. It is conspicuously characterized by a large

chestnut blotch on the back of the shell. Rare in Port Jackson.

Found also in Moreton Bay, and Japan (A. Adams). Length

10 lines. A good species, unlike any other, and certainly not a

variety of C. fimhriata.

127. Trivia australis.

Cyprcea avstralis. Lam. ; Sow. Conch. Illus. f. 29.

Trivia australis, Gray.
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This pretty species of Trivia may readily be distinguished by the

liver-coloured blotches on the back of the shell. It is found amongst

the rocks and under stones at low spring tides. Length G lines.

Fani. AMPHIPERASIDiE.

128. Amphiperas hordacea.

Ovulum Jiordaceum, Lam. Auim. sans Vert. x. p. 471 ; Reeve,

Conch. Icon. pi. 8. f. 37.

A beautiful little elongated species, of a bright orange-colour,

transversely striated, with the outer lip dentately serrated. A single

specimen only was found, attached to the same branch of Goryonia

from which the following species was procured. On comparing it

with examples of A. hordacea from Borneo it appears more shouldered

and compact, with the sculpture stronger and the aperture narrower

and more compressed. Until an op])ortunity offers of examining

more specimens, I should hesitate to separate it from A. hordacea.

Length 3^ lines. Bornean specimens 5^ lines.

129. *VoLVA ANGASI.

Ovidum angasi, A. Adams, MS. in Mus. Cuming ; Reeve, Conch.
Icon. pi. 10. f. 43 a, h.

Of this fine species, which somewhat resembles Ovulum subre-

flexuni. Sow., I obtained two live specimens on a branch of red Gor-
gonia amongst the rocks at Watson's Bay, during an unprecedentedly
low spring tide. No other specimens have been found. Length
1 inch 3 lines.

Fam. Strombid^.

130. Strombus (Canarium) luhuanus.

Strombus luhuanus, Linn. Syst. Nat. (12th edit.) p. 1209 ; Reeve,
Conch. Icon. Strombus, pi. 9. f. 19.

This species occurs at the "Bottle and Glass" rocks, Vaucluse
Bay, on the southern side of Port Jackson, to which spot it appears
to be exclusiA-ely confined. Following the coast northwards it again
makes its appearance in great numbers at Moreton Bay, and is widely
extended thence over the whole of the Indo-Pacific moUuscan pro-
vince. The Port Jackson specimens are smaller and lighter in colour

than those from the tropics. Length 2 inches G lines.

131. Strombus (Canarium) floridus.

Strombus Jloridus, Lam. Anim. sans Vert. ix. p. 70/.
S. mutahilis, Swainson.

This little Strombus, so variable in form and markings, is found
in company with »?. luhuanus, at the same locality in Port Jackson.
It is not at all common there, and displays the same paleness of
colour. It is one of the most abundant species of the tropics, and
ranges from East Africa to Tahiti. Length 1 inch 2 lines.
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Fam. Aporrhatd.e.

132. Pelicaria scutulata.

Buccinum scutulatiim, ^lartyn, Univ. Conch, t. 55.

Struthiolaria ohlita, Sow.

The remarkable genus Struthiolaria lias its headquarters in New
Zealand. Of the allied genus Pelicaria of Gray, P. scutulata (the

only species yet described) is found on the Australian coast. It lives

on the sand in moderately deep water, and has been dredged at

Watson's Bay, inside Port Jackson Heads, and at Middle Harbour.

On the beach at Port Aiken fine adult specimens are occasionally

washed ashore after a south-east gale. Length 2 inches.

Fam. Cancellariid.e.

133. Cancellaria granosa.

Cancellaria granosa, Sow. Conch. Illus. Cancellaria, no. 15.

f. 16, 17.

This fine species is nearly allied to C. undulata, Sow,, from Port

Elliott, South Australia. It is found in deep water, in Middle Har-
bour, Port Jackson. Dead specimens are occasionally washed ashore

at Edwards's Bay, but it is rarely met with in good condition. The
G. australis, Sow., and C. IfBvigata, Sow. (described from shells in

the late G. Humphrey's collection that were stated to have come
from New South Wales), I have never met with. Length 1 incli

7 lines.

Fam. Cerithiid.e.

134. Bittium granarium.

Cerithium granarium, Kiener, Icon. Coq. Viv. p. 72, pi. 19. f. 3.

Bittium lacerti^mm, Gould.

Common under stones at low water in Port Jackson. Length 8 lines.

135. Lampania australis.

Cerithium australe, Quoy, Voy. de 1'Astrolabe, pi. 55. f. 7.

Abundant in Port Jackson, on mud, and amongst rocks at low

water. Length ]i inch.

13G. POTAMIDES EBENINUM.

Cerithium eheninum, Brug. Diet. no. 20.

Strombus aculeatus, Gmel.

This fine species occurs in great numbers on the mud-flats in Woo-
loomooloo Bay, and other similar localities in Port Jackson, Botany
Bay, and Brisbane Water. Length 4 inches.

Fam. Cerithiopsid^.

137. Triphoris nigrofuscus.

Triphoris nigro-fuscus, A. Ad. P. Z. S, 1851, p. 278.

Under stones at low water. Port Jackson. Length 4 lines.
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138. Triphoris labiatus.

Triphoris labiatus, A. Ad. P. Z. S. 1851, p. 279.

Under stones, low water, Port Jackson. Length 3 lines.

Fam. LiTTORiNiD^.

139. LiTTORINA MAURITIANA.

Phasianella mauritiana. Lam. Anim. sans Vert. ix. p. 244.

Littorina unifasciata, Gray.
? L. Icevis, Phil.

Very abundant on rocks between tide-marks, and creeping up far

above high-water mark, all along the coast of New South Wales.
This species extends from New South Wales to Swan River. Length
10 lines.

140. Tkctarius pyramidalis.

Littorina pyramidalis, Quoy, Voy. de I'Astr. pi. 33. f. 12-15.

Equally common, and occurring in similar places, with L. mauri-

tiana.

141. RlSELLA LUTEA.

Trochus luteus, Quoy et Gaim. Voy. de I'Astr. p. 271, pi. 62.

f. 8-11.

T. cicatrosus, Jonas, 1813, in Phil, Abbild. Trochus, pi. 2. f. 2.

This species, the most conical of the genus, is common on the

rocks outside Port Jackson, and along the coast to Kiama and Jervis

Bay. Length 10 lines.

142. RiSELLA PLANA.

Trochus planus, Quoy et Gaim. Voy. de I'Astr. p. 274, pi. 62.

f. 13, 14.

Very abundant on rocks between tide-marks. Found also in

South Australia. A depressed species, 5 lines in height, with the

diameter of the base 1 inch.

143. RiSELLA NANA.

Trochus nanus. Lam. Anim. sans Vert. Gen. Trochus, no. 67.

Littorina australis. Gray, Beechey's Voy. Zool. p. 141.

This species, which may be disthiguished by the black bands in

the interior of the aperture, is found occasionally in Port Jackson,

in company with R. plana. In Tasmania it is abundant. Height

5 lines, diameter of base 7 lines.

144. *FoSSARINA PATULA.

Fossarina patula, Adams & Angas, P. Z. S. 1863, p. 424, pi. 37.

f. 9, 10.

Two specimens only of this interesting form were obtained, during

Proc. Zool. Soc—1867, No. XIV.
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an unusually low tide, aclheriug to the under surface of a stone at

Watson's Bay. Length 3 Unes.

Fam. Planaxidje.

145. Planaxis (Ninea) mollis.

Planaxis mollis. Sow. Genera, ii. Planaxis, f. 2.

A smooth white shell, covered with a brownish-yellow epidermis.

Not uncommon amongst the rocks at low water at Coodgee Bay, and
along the coast to Wollongong. Length 9 lines.

146. *Alaba phasianella.

Alaba phasianella, Angas, P. Z. S. 1867, p. 113.

A beautiful semitransparent little species, somewhat resembling

A. pulchra of A. Ad., but much more elongated, with the whorls

flamed at the sutures, and irregularly dotted and line-painted with

brown. Found amongst sea-weed in Port Jackson. Length 3 lines.

Fam. RissoiDiE.

147. *RlSSOINA VARIEGATA.

Bissoina variegata, Angas, P. Z. S. 1867, p. 113.

This species is white, either banded with livid purple or orna-

mented with zigzag chestnut markings. Port Jackson, deep water.

Length 4 lines.

148. *RlSSOINAa'URRICULA.

Rissoina turricula, Angas, P. Z. S. 1867, p. 114.

Strongly plicate, v/ith the whorls angulate at the sutures and the

last whorl ribbed at the base. Port Jackson, deep water. Length

21 lines.

149. *RlSSOINA CINCTA.

Rissoina cincta, Angas, P. Z. S. 1867, p. 114.

A pretty little elongate species, narrowly zoned with brown. Port

Jackson, deep water. Length 2\ lines.

150. *RlSSOINA SMITHI.

Rissoina smithi, Angas, P. Z. S. 1867, p. 114.

Strongly plicate, with the plicse curved and banded with pale

brown below the sutures. Port Jackson, deep water. Length
3 lines.

Fam. TURRITELLID.E.

151. TuRRlTELLA (HaUSTATOr) SINUATA.

Turritella sinuata. Reeve, Conch. Icon. pi. 1 1. f. 62.

A pretty little species, distinguished by its dotted painting and the

deep sinus of the outer lip. Dredged in Middle Harbour and Wat-
son's Bay. Length 8^ lines.
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Fam. VERMETIDyE.

152. Thylacodes decussatus.

V. decussatus, Gmel.

A grotesquely twisted tubular shell, longitudinally squamately

ridged, adhering by the under surface of the spire to blocks of sand-

stone and rocks at low water. Length 2 or 3 inches, diameter of

tube 6 lines.

1.53, BlVONIA QUOYI.

Bivonia quoyi, A. Ad.

Spirally tubular, smooth, agglomerate, and not attached to stones.

Dredged in Port Jackson. Length 2 inches, diameter of tube 3 Hnes.

Fam, Calyptrid^.

154. Trochita (Haliotidea) calyptr^formis.

Trochus calyptrceformis. Lam. Anim. sans Vert. vii. p. 627.

Calyptrcea lamarcki, Desh.

Crepidula tomentosa, Quoy et Gaim.

Attached to stones at low water in Port Jackson. Breadth 9 lines.

155. Galerus pellucidus.

Trochita pellucida, Reeve, Conch. Icon. pi. 1. f. 2.

A small, white, semitransparent species, not unlike the European
G. chinensis, or "Chinaman's hat." Adhering to dead shells in

deep water in Port Jackson. Breadth 4 lines.

156. Crypta (Crepipatella) aculeata.

Crypta aculeata. Lam. Anim. sans Vert. vii. p. 642.

Patella aculeata, Gmel.

Covered on the outside with rows of prickly scales, dark inside.

Found attached to rocks at low water in Port Jackson. Length
1 inch.

157. Crypta (Ianachus) unguiformis.

Crepidula unguiformis, Lam. ; Brod. Trans. Zool. Soc. i. p. 204,

pi. XXIX. f. 4.

Adhering to dead shells. Whitish, smooth, flat, and very variable

in form. This species is almost worldwide. Length 1 inch 3 lines.

Fam. Capulid.e.

158. COCHLOLEPAS ANTIQUATA.

Patella antiquata, Linn.

Pileopsis mitrula. Lam.
1 Hlpponyx foliacea, Quoy, Voy. de I'Astrol. pi. 72. f. 41-45.

Shell flatly conical, with a foliaceous epidermis. Under rocks and
stones in Port Jackson. Breadth 7 lines.
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159. COCHLOLEPAS SUBRUFA.

Hipponyx suhrufa. Sow. P. Z. S. 1835, p. 5.

Elevately and obliquely conical, transversely crenulately ridged,

tinged with rufous. Height \ inch.

160. *Capulus violaceus,

Capulus violaceus, Angas, P. Z. S. 1857, p. 114.

Shell compressed laterally, and violet within. Long Bay, outside

Port Jackson Heads.

Fam. Vanikorid^e.

161. Vanikoro deshayesiana.

Vanikoro deshayesiana, Recluz.

A fine species, allied to V. plicata, but without the longitudinal

plaits of that species. Watson's Bay, very rare. Length 7| lines.

162. Vanikoro granulata.

Vanikoi'o granulata, Recluz.

The alternate ridges in this species are nodosely granulated. Port

Jackson, under stones at low tide : very rare. Length 5 lines.

163. Vanikoro quoyana.

Vanikoro quoyana, A. Ad. P. Z. S. 1853, p. 175.

Scarcely umbilicated, with the whorls nodulous and deeply cancel-

lated. Under stones, Watson's Bay, very rare. Length 4| lines.

164. *Vanikoro recluziana.

Vanikoro recluziana. Ad. & Ang. P. Z. S. 1863, p. 424.

Under stones, low water. Camp Cove, very rare. The whorls are

finely lirate, with the margin of the umbilicus strongly angulate.

Length 5 lines.

Order SCUTIBRANCHL\TA.

Fam. Neritidje.

165. Nerita (Theliostyla) atrata.

Nerita atrata, Chemn. Conch, v. pi. 190. f. 1954, 1955.

N. punctulata, Quoy et Gaim.

Very common on rocks between tide-marks. This jet-black species,

with the columella and interior white, is generally distributed through-

out extra-tropical Australia, Tasmania, and New Zealand. Length
1 inch.

Fam. Trochid^.

Subfam. EuTROPiiNJE.

166. EXJTROPIA VENTRICOSA.

Phasianella ventricosa, Quoy et Gaim.Voy. de I'Astr. pi. 59. f. 8, 9.
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Articulated throughout with hrown on a flesh-coloured ground,
and clouded with olive more or less below the sutures. This species

is found on the beach occasionally at Middle Harbour and about
Wollongong. Length 1 inch.

167. EUTROPIA SANGUINEA.

Phasianella sanguinea. Reeve, Conch. Icon. pi. 3. f. 3.

The examples of this shell found in Port Jackson are much smaller
than those from South Australia and Swan Iviver. On examination
of a number of specimens, this species seems to pass into the pre-
ceding one. Length 1 inch.

168. EuTROPiA (Tricolia) bochii.

Phasianella kochii, Phil., Krauss, Moll. Siidaf. p. 104, pi. 6. f. 4.

This richly coloured little species is from deep water in Port Jack-
son. It is also met with in South Africa and the Falkland Islands.

Length 6 lines.

169. *EuTROPiA (Tricolia) rosea.

Eutropia (Tricolia) rosea, Angas, P. Z. S. 1867, p. 114.

A very minute species, somewhat elongated, of a uniform roseate

colour. From shell-sand, Coodgee Bay. Length ly line.

170. *EuTROPiA (Tricolia) virgo.

Eutropia (Tricolia) vii'go, Angas, P. Z. S. 1867, p. 113.

Equally minute with E. rosea, having the whorls ventricose, flamed

with white at the sutures, and finely painted with pink undulating

lines. From shell-sand at Coodgee Bay. Length 1^ line.

Subfam. Turbinin^.

171. LuNELLA UNDULATA.

Turbo undulatus, Chemn. Conch. Cab. x. pi. 169. f. 1640, 1641.

Amongst rocks about Port Jackson Heads, Broken Bay, Wollon-
gong, &c. This species ranges all along the southern coasts of Au-
stralia and Tasmania. Height 1 inch 6 lines.

172. NiNELLA STRAMINEA.

Helix stramineus, Martyn, Univ. Conch, t. 71.

Turbo torquatus, Gmel. Syst. Nat. 3597.
T. lamellosus, Brod. Zool. Journ. v. p. 331.

This large species is common amongst the rocks at low water

about Port Jackson Heads. It is also abundant on many parts of

the coast of New South Wales, the animal being used as an article

of food by the aborigines. The operculum of Ninella is remark-
able for having two marginal raised spiral ribs externally. Height
2 inches.



214 MR. G. F. ANGAS ON AUSTRALIAN MOLLUSCA. [Feb. 14,

Subfam. Astraliin^e.

173. UVANILLA TENTORIIFORMIS,

Trochus tentoriiformis, Jonas, Zeitschr. fiir Mai. 184.5, p. 66.

T. urvillei, Philippi, Kiister, Conch. Cab. p. 2L5, pi. 32. f. 4.

An interesting conical species, with a concave, beautifully imbri-

cately sculptured base. The operculum is tinged with blue and
pink, and makes a pretty shirt-stud when set in gold. The adult

shells are very conical, and the young much flattened, in which state

they are the T. urvillei of Philippi. Found amongst the rocks at

low water in various parts of Port Jackson. Height 1-| inch.

Subfam. Lk)tiin.e.

174. *LlOTIA ANGASI.

Liotia angasi, Crosse, Journ. de Conch. 1864, p. 343, pi. 13. f. 4.

This nodulously cancellated little species was dredged in Port

Jackson. It also occurs in St. Vincent's Gulf, South Australia.

Height 1 line.

175. *AdEORBIS ANGASI.

Adeorbis angasi, A. Ad. P. Z. S. 1863,. p. 424, pi. 37. f. 11, 12.

This, one of the largest species of the genus, is unique in my
cabinet. It was found at high-water mark in Coodgee Bay, outside

Port Jackson Heads. Long. 3 lines, lat. 2^ lines.

Subfam. Trochin.e.

176. ClANCULTJS MAUGERI.

Trochus maugeri. Gray in Wood, Ind. Test. Sup. pi. 5. f. 27.

This fine large Clavculus is more conical than most species of this

genus, and is of a peculiar livid greyish-pink colour. It is found at

Cabbage-Tree Cove, Outer Manly, and outside the North Head of

Port Jackson. Height 1 inch.

177. Clancultjs clanguloides.

Trochus clangulo'ides. Gray in Wood, Ind. Test. Sup. pi. 6. f. 39.

Frequent under stones at low water at Watson's Bay. This pretty

species may be distinguished from the two following by its green

colour, painted with maroon flames, by the rose- pink spots upon the

base, and by its more conical spire. Height 6 lines.

178. ClANCULUS OMALOMPHALUS.

Clanculus omalomphalus, A. Ad. P. Z. S. 1851, p. 162.

Under stones at low water, in company with C. clangulo'ides. It

may be known by having the lower whorl sharply keeled. White
or pale rose, with alternate blotches of brown or dark rose-colour.

Height 5 lines.
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179. Clanculus gibbosus.

Clancuhis gibbosus, A. Ad. P. Z. S. 1851, p. 162.

Under stones in Port Jackson; less abundant than either of the
two former species. In this species the whorls are rounded, not
keeled, and the spire is more depressed. Height 4 hues. It is also

found in South Australia.

180. EuCHELUS BACCATUS.

Monodonta baccata, Menke, Moll. Nov. Holl. p. 14. no. 51.

Adhering to the under surface of stones at low water near Port
Jackson Heads. It occurs also in South Australia. Length ^ inch.

181. *EUCHELUS SCABRIXJSCTJLUS.

Euchelus scabriusculus, A. Ad. & Ang. MS. in Coll. Cum.

A very small species, differing from E. baccatus in its cancellated

sculpture and being umbilicated. Under stones in Port Jackson.
Length 2 lines.

182. Thalotia zebrides.

Thalotia zebrides, A. Ad. P. Z. S. 1851, p. 173.

Common amongst the rocks in various parts of Port Jackson.

The whorls are granulately ridged, and painted with dusky flames

below the sutures. Length 1 1 lines.

183. EUTROCHUS SCITULUS.

Ziziphinus scitulus, A. Ad. P. Z. S. 1854, p. 38; Reeve, Conch.
Icon. Ziziphinus, pi. 6. f. 44.

This shell differs from a true Ziziphinus in being deeply umbili-

cated. It is found at Watson's Bay, Rose Bay, and in North Har-
bour under stones at low water. Height 8 lines.

184. *Canthiridus tiberianus.

Trochus tiberianus, Crosse, Journ. de Conch. 1863, p. 381, pi. 13.

f. 2.

This beautiful little species is of a pearly yellowish olive-colour,

painted with white flames. It is found on sea-weed at low water

amongst the rocks at Coodgee Bay. Height 2^ lines.

185. Elenchus badius.

Trochus badius,Wood, Ind. Test. Supp. pi. 6. f. 46.

Middle Harbour, Port Jackson, in deep water. Of an olive colour,

red towards the apex, with the interior of a brilliant iridescent green.

Length 1 inch 3 lines.

186. Elenchus apicinus.

Motiodonta apicina, Menke, Moll. Nov. Holl. p. 15.

This lovely species may be easily recognized by the fine pencilling

of the whorls, which becomes stronger below, and forms a striped
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border of white and brown round the lip, and by the exquisite ceru-

lean-blue colour of the pearly interior. Port Jackson, deep water,

rare. It is also found at Aldinga Bay, in St. Vincent's Gulf, South

Australia. Length 1 inch.

187. Elenchus leucostigma.

Trochus leucostigma, Menke, Moll. Nov. Holl.

A smaller but handsomely variegated species, mottled with red,

white, and olive. The interior of a pearly greenish-blue colour.

Deep water, in Port Jackson. Length 8 hnes.

188. Bankivia varians.

BanJiivia variaris. Beck.

B. purpurascens, Beck.

Dredged in Middle Harbour, on a sandy bottom at .3-4 fathoms.

This species is abundant on all the shores of extra-tropical Australia.

It varies in colour, from white to purple, rose, grey, amber, or black,

and is either plain or banded with black or white bands, the coloured

interstices being sometimes painted with longitudinal wavy lines.

Length 7 Hnes.

189. *Leiopyrga picturata.

Leiopyrga picturata, H. & A. Ad. Ann. & Mag. Nat. Hist. Jan.

1863, p. 19.

Dredged in Middle Harbour, Port Jackson. Leiopjjrga has some-

what the aspect of an umbilicated Bankivia, with rounded whorls.

It is variously marked and banded with irregular pink lines. Length

6 lines. This species also occurs in South Australia.

190. Trochocochlea t^eniata.

Trochus tcBTiiatus, Quoy et Gaim. Voy. del'Astrol. p. 249, pi. G3.

f. 15-17.

A fine species, common in Port Jackson, broadly painted with zig-

zag wavy longitudinal bands of a deep-purple or black colour, on a

greenish-yellow ground. Length 1^ inch.

191. Trochocochlea PORCATA.

Labio porcata, A. Ad. P. Z. S. 1851, p. 179.

The whorls are strongly carinated, and ornamented with narrow

rose-coloured stripes longituduially. It is equally common with the

foregoing species. Length 1 1 lines.

192. Trochocochlea multicarinata.

Trochus multicarinatus. Lam. Anim. sans Vert. t. 7. p. 36. no. 15;

Quoy, Voy. de I'Astrol. pi. 63. f. 26, 27.

A bold species, strongly concentrically ribbed, and reticulately

painted with flowing black lines on a greenish-grey ground. Jervis

Bay, and on rocks outside Port Jackson Heads. Length 1 inch

3 lines.
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193. Trochochlea concamerata.

Monodonta concamerata. Gray, Wood's Index Test. Supp. pi. G.

f. 35.

Faintly ridged, and painted with irregular wavy longitudinal lines

of yellow on a black ground. L. striolatus of Quoy, from Tasmania
and South Australia, is much more depressed and has a tessellated

style of painting, although regarded as a synonym by Mr. Hanley
in his edition of Wood's 'Index.' Same locality as the preceding

species. Length I inch 4 lines.

194. Minolta vitiliginea.

Trochus vitiligineus, Menke, Moll. Nov. HoU. p. 18.

This species, which is prettily clouded with rose-colour and olive,

was dredged in Middle Harbour. It occurs also in South Australia.

Height 3|^ lines.

195. Minolta angulata.

Margarita angulata, A. Ad. P. Z. S. 1851, p. 190.

A small flattened species, with the upper portion of the whorls

angulated and the umbilicus large and perspective. Dredged in Port

Jackson in 5 fathoms. Height 2 lines.

196. Monilea corrugata.

Monilea corrugata, Koch.

Outer Manly Beach and Cabbage-Tree Bay. Height 9 lines.

197. *GlBBULA coxi.

Gibbula coxi, Angas, P. Z. S. 1867, p. 115.

This species may be recognized by the biangular character of the

whorls and its small deep umbilicus. Dredged in Port Jackson. Its

nearest ally is Gibbula preissiana, Phil., from South Australia.

Height 3^ Hues.

198. Gibbula SULCOSA.

Gibbula sulcosa, A. Ad. P. Z. S. 1851, p. 186,

Middle Harbour and Coodgee Bay. Height 4 lines.

199. Gibbula strangei.

Gibbula strangei, A. Ad.

Under rocks and stones at low water, Port Jackson. Height

3^ lines.

200. *Gtbbula picturata.

Gibbula picturata, Ad. & Ang. P. Z. S. 1864, p. 36.

A small richly painted species, varying considerably in colour and

markings. Found attached to masses of sea-weed amongst the rocks

at Coodgee Bay. Height 3 lines.
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Subfam. Stomatellin^.

201. Stomatella imbricata.

StomateUa imbricata, Lam. Enc. Metb. pi. 450. f. 2.

Attached to tbe under surface of large stones at low water in most

parts of Port Jackson. Found also in South Australia. Length

1 inch 2 lines.

202. Gena strigosa.

Genu sti'iyosa, A. Ad. P. Z. S. 1850, p. 37.

Under stones at low water. This pretty species is striated and

brilliantly nacreous within, whilst the back is finely striated through-

out, and variegated with every variety of pattern and colour. It

must not be confounded with G. lutea, Linn. {G. auricula, Lam.),

which is smooth and more elongated, and has the spire lateral and

rather prominent. Length 10 lines.

Fam. Haliotid^e.

203. Haliotis n^vosa.

Haliotis ncBVOsa, Martyn, Univ. Conch, v. t. 11. f. 63.

On rocks at low tide on various parts of the coast. Length 6 inches.

204. Haliotis cocco-radiata.

Haliotis cocco-radiata, Reeve, P. Z. S. 1846, p. 55.

A pretty species, variously mottled with red, green, and liver-

colour. It is commonly found attached to the under surface of stones

at Watson's Bay and other parts of Port Jackson. It also occurs in

South Australia. Length 2 inches.

Fam. FissuRELLiD^.

205. Ltjcapina (Glyphis) incei.

Fissurella incei. Reeve, Conch. Icon. pi. 10. f. 69.

F. indusica. Reeve.

IF. lineata. Sow. Conch. lUus. f. 68.

A fine large cancellated species, more or less rayed with olive

bands. On rocks and under stones at low water. This species bears

a considerable resemblance to the British F. reticulata, although of

a much larger size. Length 1 inch 9 lines.

206. *FissurellidjEA concatenata.

Fissurella concatenata, Crosse & Fisch. Journ. de Conch. 1864,

p. 348, pi. 3. f. 4-6.

A rare and beautiful species, the surface of which is white and
covered with a sort of fine malleated network, resembling the inden-

tations upon a thimble. My specimens are from Kiama and Botany
Bay. The type specimen, from which MM. Crosse and Fischer's

description is taken, I dredged at Port Adelaide. Length 9 lines.
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207. FlSSURELLID^A SCUTELLA.

FissurellidcBa scutella, Gray, B. M. ; Sow. Conch. 111. f. 34,

F. trajjezina. Sow. P. Z. S. 1834 ; Conch. 111. f. 34 ; Thes. Conch.

pi. 9. f. 207.

Botany Bay. Found also at the Cape of Good Hope. Length
10 lines.

208. FiSSURELLIDiEA NIGRITA.

Fissurellidcca nifjrita. Sow. P. Z. S. 1834, p. 127; Thes. Conch.

pi. 8. f. 19(i.

Found also m Tasmania and South Australia. Length 10 lines.

209. Emarginula (Hemitoma) rugosa.

Emarginula rugosa, Quoy et Gaim. Voy. de 1' Astrolabe,

E. aspera, Gould, Exped. Shells, p. 12 ; Sow. Thes. Couch, pi. 13.

figs. 92, 93, 95, 96-102.

This shell varies considerably, and has been described under various

names by different authors. It is not uncommon on rocks and under

stones in Port Jackson ; it is also found in South Australia and Tas-

mania. Length 1 1 lines.

210. Emarginula (Clypidina) stellata.

Emarginula stellata, A. Ad. P. Z. S. 1851, p. 87; Sow. Thes.

Conch, pi. 13. f. 103.

Less common than the precsding. Watson's Bay and Coodgee
Beach. Length 10 lines.

211. Emarginula DiLECTA.

Emarginula dilecta, A. Adams, P. Z. S. 1851, p. 85 ; Sow. Thes.

Conch. Emarginula, pi. 10. f. 5.

Coodgee and Middle Harbour. Length 7 lines. A pretty, wliite,

cancellated species, with the anterior margin moderately fissured.

212. SCUTUS elongatus.

Parmophorus elongatus. Lam.
P. Icevis, Blain.

Scutus angustatus, A. Ad. in Thes. Conch. FissurellidfE, pis. 13

& 14. figs. 1,2, 10,21.

This species is very common amongst the rocks at low water in

some of the bays in Port Jackson, and at various locahties along

the coast. The animal is very large and black. Length of shell

3^ inches.

213. TUGALIA OSSEA.

Tugalia ossea, Gould, Exped. Shells ; Sow. Thes. Conch. Fissu-

rellidte, pi. 14. f. 18.

Under stones at low water near Port Jackson Heads, rare. Length
9i lines.
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Fam. DENTALIlDiE.

214. Antalis erecta.

Dentalium erectum, Sow. Thes. Conch, pi. 13. f. .55.

Dredged near the " Sow and Pigs " bank. Port Jackson. Length
of my specimen 1 inch.

Fam. Tecturid,^.

215. Tectura jacksoniensis.

Patella jacksoniensis. Reeve, Conch. Icon. pi. 39. f. 127 a, b.

On rocks at low tide. Length 9 lines.

216. *Tectura scabrilirata.

AcnifBa scabrilirata, Angas, P. Z. S. 1865, p. 154.

Under stones amongst the rocks at low tides. Found also in Port

Phillip and South Australia. Length 6 lines.

217. Tectura STELLARis.

Patello'ida stellaris, Quoy et Gaim. Voy. de I'Astr. pi. 71. f. 1-4.

An elegant species, with bold ribs projecting outwards from the

margin, so as to give it a stelliform appearance. Under stones at

very low spring tides at Kiama and outside Port Jackson Heads.

Sometimes found in the stomachs of Bream caught along the coast.

Length 1 inch.

218. *Tectura subundulata.

Acmcsa subundulata, Angas, P. Z. S. 1865, p. 155.

Attached to stones at low water. Found also in Port Phillip and
South Australia. Length 8 lines.

219. Tectura septiformis.

Patello'ida septiformis, Quoy et Gaim. Voy. de I'Astrol. pi. 71.

f. 43, 44.

On rocks between tide-marks at Kiama, and near Newcastle, New
South Wales. Length 10 lines.

Fam. Gadiniid^.

220. GaDINIA PENTIGONIOSTOMA.

Gadinia pentigoniostoma. Sow. Conch. 111.

A depressedly conical white shell, strongly radiately ridged, and
polished inside. Coodgee Bay. Length 9 lines.

221. *Gadinia conica.

Gadinia conica, Angas, P. Z. S. 1867, p. 115.

A small and very conical species, from shell-sand, Coodgee Bay.

Length 4 lines.
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Fam. Patellid^.

222. Patella tramoserica.

Patella tramoserica. Mart. Univ. Conch, i. pi. 16.

This fine species is abundant everywhere, adhering to the rocks

between tide-marks. It varies considerably in colour and markings,

tyj)ical specimens being characterized by a golden-yellow tinge, more
or less articulated with black and scarlet. Length 2 inches.

223. Patella costata.

Patella costata, Sowerby, Voy. of Beagle.

A boldly ribbed conical shell, with a pectinated margin, edged
with black. On rocks at Coodgee and WoUongong. Length

1^ inch.

224. Patella aculeata.

Patella aculeata. Reeve, Conch. Icon. pi. 32. f. 90.

Strongly nodulously ribbed, of a pale colour, both within and with-

out. Occasionally met with on the rocks outside the Heads.
Length \\ inch.

225. Patella squamifera.

Patella squamifera. Reeve, Conch. Icon. pi. 32. f. 94 a, b.

A small squamately ribbed depressed species, of rare occurrence.

Rocks near WoUongong and Bondi Bay. Length 10 lines.

226. Patella pentagona.

Patella jjeniagona. Born, Mus. Test. Yindob.

P. stellceformis. Reeve in Conch. Syst. ; Conch. Icon. pi. 20.

f. 48 a, b, c.

A single example of this species was found on the rocks near Port

Jackson Heads. Length 8 lines.

Fam. Chitonid^.

227. LOPHYRUS AUSTRALIS.

Chiton australis. Sow. Mag. Nat. Hist. 1840 ; Conch. 111. f. 46.

Common under stones in Port Jackson. Of a dark olive-colour.

This is the largest species found in New South Wales. Length
3 inches.

228. LOPHYRTJS CONCENTRICUS.

Chiton concentricus, Reeve, Conch. Icon, pi, 16. f. 95.

A very beautiful longitudinally ridged species, with the terminal

valves concentrically grooved ; mottled with green and straw-colour,

the second valve sometimes blood-colour or scarlet. Under stones

at Watson's Bay, at very low tide. Length 1| inch.
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229. LOPHYRUS GLAUCUS.

Chiton glaucus. Gray.

C. quoyi, Desh. Auira. sans Vert. vii. p. 509.

C. viridis, Quoy.

Very variable in colour. The green variety is C quoyi of Desh.

Rare in Port Jackson. Length 1 inch.

230. LoPHYRUS MURICATUS.

Chiton muricatuSy A. Ad. P. Z. S. 1852, p. 91.

C. carnosus. Carp. MS. Coll. Cuming.
C. limans. Carp. MS. Coll. Cuming.

A very charming species, of rare occurrence in Port Jackson,

having the outer edge of the valves armed with short muricated

spines. It somewhat resembles L. concentricus, but ha-s the anterior

terminal valve longitudinally radiate, and varies in colour from dull

green to orange and buff. Length 1 inch.

231. LoPHYRUS JUGOSUS.

Chiton jugosus, Gould, Exped. Shells, p. 3.

A prettily mottled species, with the terminal valves smooth, of

which a few examples have been found at very low tides near Camp
Cove. Length 9^ lines.

232. *LoPHYRUS SMARAGDINUS.

Lophyrus smaragdinus, Angas, P. Z. S. 18fi7, p. 115.

Of a pale bluish-green colour, sometimes white-mottled, and nearly

smooth ; faintly striated under the lens. Port Jackson. Length
6 lines.

233. Lepidopleurus proteus.

Chiton proteus. Reeve, Conch. Icon. pi. 18. f. 111.

C. fruticosus, Gould, Exp. Shells, p. 4.

Common under stones. The colours vary, some specimens being

curiously mottled with white or pale orange on an olive ground.
Length 1^ inch.

234. Lepidopleurus longicymba.

Chiton longicymba, De Blainv. ; Sow. Conch. Illus. f. 67.

This pretty species is abundant under stones, especially at "Wat-

son's Bay. Its variations in colour are many : one variety h<is a

broad white stripe along the back, another is pale straw-colour, and
a third is spotted with black on a reddish ground. Length 1 inch.

235. Lepidopleurus ustulatus.

Chiton usiidatus. Reeve, Conch. Icon. pi. 17. f. 102.

Of a dull brown colour. Watson's Bay, under stones. Length
1 inch 4 lines.
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236. Lepidopleurus antiquus.

Chiton antiquus. Reeve, Conch. Icon. pi. 25. f. 169.

C. apparata, Carp.

C. elenensis. Sow.

A highly sculptured species, with two broad divaricating ridges on

each side of the valves. Port Jackson, rare. Length 10 lines.

237. *ToNICIA CARPENTERI.

Tonicia carpenteri, Angas, P. Z. S. 1867, p. 116.

A pretty, ovate species, concentrically suhimbricately sculptured,

with alternate pale and dark spots at the hinder edges of the valves, and
the umbo nearly terminal. Port Jackson, very rare. Length 9 lines.

238. Leptochiton versicolor.

Leptochiton versicolor, A. Ad. P. Z. S. 1852, p. 92, pi. 16. f. 5.

A nearly smooth species, delicately shagreened under the lens, of

very rare occurrence. Found near the Heads of Botany Bay. It

is variegated with maroon and olive. Length 1 inch.

239. Onithochiton incei.

Chiton incei. Reeve, Conch. Icon. sp. 94.

A beautiful species, with the valves longitudinally crenated, and
clouded more or less with olive, green, and rosy flesh-colour. Occurs
under stones at Watson's Bay, at very low tides. Length 1^ inch,

240. *Onithochiton rugulosus.

Onithochiton regulosus, Angas, P. Z. S. 1867, p. 115.

A nodulously sculptured species, having the valves bordered with

green, and ornamented with concentric wavy bands of yellowish

olive. Port Jackson, very rare. Length 8 lines.

241. Chiton piceus.

Chiton jiiceus, Gmel. Syst. Nat. p. 3204.
? C. maffellanicus, Lam.
? C. incayius, Gould, Exped. Shells.

This very common species is freely distributed on most parts of

the coast of New South Wales. Dwelling in cavities on the upper
surfaces of rocks exposed to the full action of the waves, the valves

are generally more or less worn and destitute of character. A dark
stripe runs along the centre of the umbones, and the mantle is

covered with alternate bands of black and white calcareous spicula.

Length 2\ inches.

242. Ch^topleura rugosa.

Chatopleura rugosa. Gray ; Sow. Conch. 111. f. 49.

This species is but rarely met with in Port Jackson. The mantle
is covered with straggling horny, bristles, and the valves corrugately
sculptured. Length iO lines.
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243. LORICA CIMOLIA.

Chiton cimolius, Reeve, Conch, Icon. pi. 21. f. 141.

G. volvox. Reeve, Conch. Icon. pi. 6. f. 31.

This fine species may at once be recognized by the fissure of its

posterior margin. The valves are longitudinally sculptured, and the

mantle squamous. It is to be met with occasionally under rocks and
stones, at very low tide, about Watson's Bay and Middle Harbour.
Length 2\ inches. This Lorica is also found at Port Lincoln, in

South Australia.

244. Plaxiphora petholata.

Chiton petholatus. Sow. Conch. lUust. f. 65, ^^.

This Chiton, though common in South Australia, is but seldom

met with in Port Jackson, and then not in good condition. The
valves are rugosely sculptured at the sides, and the mantle is beset

with bifurcated bristles proceeding from a double series of pores.

Length 2^ inches.

245. *ACANTH0CH1TES COSTATUS.

Acanthochites costatus, H. Ad. & Ang. P. Z. S. 1864, p. 194.

Only three or four specimens of this species were taken, at Watson's

Bay, during an unusually low tide. Length 8 lines.

246. Acanthochites sctjtiger.

Acanthochites scutiger, Adams & Reeve, Voy. Samarang ; Reeve,

Conch. Icon. pi. 27. f. 178.

Under stones at Watson's Bay. This little species may be recog-

nized by the tufts of silvery bristles surrounding the pores of the

mantle. Length ^ inch.

247. *Acanthochites carinatus.

Acanthochites carinatus, H. Ad. & Ang. P. Z. S. 1864, p. 194.

A single specimen only of this fine new species, was found, in Port

Jackson. The plates are whitish and finely granulated, and ridged

along their summits with black. Length 1 inch 3 lines.

248. *MlCROPLAX GRAYI.

Microplax grayi, H. Ad. & Ang. P. Z. S. 1864, p. 194.

A single example of this new genus was procured, adhering to the

under surface of a stone dred2,ed in Watson's Bay. It is figured in

'Proc. Zool. Soc' 1865, pi. fl. f. 16, 17. Length 6 lines.

249. Cryptoplax striatus.

Chitonellus striatus. Lam. Anim, sans Vert. vol. . p. 317.

Chiton striatus. Sow. Conch. lUus. f. 62.

? C. occulatus, Quoy et Gaim. Voy. de I'Astr. iii. p. 410, pi. 72.

f. 37, 38.
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Not uncommon under stones and in crevices of rocks, at low water,

in various parts of Port Jackson. Length 3 inches.

On comparing the specimens in the Cnmingian Collection (now in

the British Museum) of C. gunni, Reeve, and C. rosinitus, Reeve,

I can detect no characters which appear to separate them specifically

from C. stinatns, Lam., and I am inclined to regard them all as

varieties of that species. Specimens in my own cabinet from Port

Jackson, Port Adelaide, Port Lincoln, and Tasmania seem all to be-

long to the same species, displaying but slight variations in the an-

gularity and breadth of the valves.

Order TECTIBRANCHLITA.

Fam. AcTdEONiD^.

250. BUCCINULUS AFFINIS.

Buccinnlus affinis, A. Ad.

This pretty species, more slender and elongated than B. solidulus,

is very finely tessellately painted with brown or black on a white

ground, having sometimes one or two white bands. Dredged in

Port Jackson. It also occurs in Japan. Length 9 lines.

25L Myonia concinna.

Monoptygma co7icinna, A. Ad. in Thes. Conch.

An elongated white shell, spirally grooved throughout. Dredged

in Port Jackson. Length \ inch.

252. *Leucotina esther.

Leucotina esther, xlngas, P. Z. S. 1867, p. 110.

A small grey species, with rounded whorls finely striately grooved.

Dredged in Port Jackson. Length 2\ lines.

Fam. Aplustrid.e.

253. Hydatina physis.

Bulla physis, Linn., Mart. t. 21. f. 196, 197.

Hydatina filosa, Sebum.

This fine shell may be readily distinguished by the narrow zebra-

like bands encircling its entire outer surface. It occurs in muddy
bays, especially at Vaucluse Bay, Port Jackson, and at Botany Bay.

At Moreton Bay it attains the length of two inches. The largest

Port Jackson specimen measures 1 inch 5 lines.

254. BULLINA lineata.

Bulla lineata, V^'ooA, Index Test. Sup. pi. 3 ; Sow. Thes. Conch,

pi. 120. f. 2.

B. lauta. Pease.

? B. scahra, Chemn.

No oue can fail to detect this ])rctty species, banded with two

Proc. Zool. Soc— 18G7, No. XV.
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lines of rose-colour, and painted with wavy longitudinal stripes of

the same hue. It forms a beautiful object in the water, when craw-

ling about on tlie sandy bottoms of the rock-pools left by the re-

ceding tide, the expanded membranaceous foot of the animal being

bordered with azure-blue. On examination 1 found it had a small,

horny, linear, transverse operculum like the Actceonidce, and ought

therefore probably to be included in that family. Rock-pools at

Coodgee Bay and Middle Harbour, at low spring tides. Length
8 lines.

Fam. Cylichnid^.

255. Cylichna arachis.

Bulla arachis, Quoy, Voy. de I'Astr. ; Sow. Thes. Conch, p. 590.

f. 133, 134.

A solid, cylindrical, white shell, covered with a rust-coloured epi-

dermis. Dredged in Port Jackson. This species is found also at

Wollongong and Port Stephen, in sandy mud. Length 8 lines.

256. TORNATINA FUSIFORMIS.

Tornatina fusiformis , A. Ad. Thes. Conch, p. 570, pi. 121. f. 37.

A little, white, shining species, dredged at Port Stephen and Port

Jackson, in 4 fathoms. Length 3 lines.

Fam. BuLLiD^.

257. Bulla oblonga.

Bulla oblonga, A.Adams, Thes. Conch, p. 577, pi. 123. f. 74.

This large and somewhat elongated species is common on muddy
bottoms in all the bays along the coast of New South Wales. It

ranges westward to Port Phillip, South Australia, and Swan River

;

and, according to Cuming, is found in the Philippines and South-

Sea Islands. Length 2 inches 4 lines. This shell has hitherto been

confounded by some authors with B. australis of Quoy & Gaim.,

which is found in Tahiti.

258. Bulla punctulata.

Bulla punctulata, A. Adams, Thes. Conch, p. 577, pi. 123. f. 77.

Clouded with clusters of black and white punctated spots on a

light-brown ground. Found in deep water, in sandy mud. Rare iu

Port Jackson. It is found also in New Caledonia. Length 1 inch

4 lines.

259. Bulla solida.

Bulla solida, Gmel. (not Bruguiere) MS. iu Coll. Cuming.

A prettily painted species, peculiarly marked with large angular

blotches of rose liver-colour o\\ a greyish-white ground. Middle

Harbour, Port Jackson. Length 1 inch.
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260. Bulla magdelus.

Bulla magdelus. Lister.

B. ovuhttn, Gould (MS. in Coll. Cuming).

A brown-clouded species, rather solid, and more swollen than B.

punctulata. Middle Harbour and Long Bay. Length 1 inch I line.

261. Haminia brevis.

Bulla brevis, Quoy et Gaim. Voy. de I'Astrol. pi. 26. f. 36, 37-

Dredged in Middle Harbour; and Port Stephen, New South

"Wales. Length 8 lines.

262. Akkra soluta.

Bulla soluta, Chem., Mart. Hist. Conch, x. t. 46. f. 1359-1361.

B. tenuis, A. Adams; Sow. Thes. Conch, pi. 121. f. 45.

Found in sandy mud. Botany Bay. It is also found in the Phi-

lippines ; Zanzibar ; and Spencer's Gulf, South Australia ; also in

Torres Straits. It varies greatly in size. Length of Botany Bay
specimens 10 lines, Spencer's Gulf specimens 1 inch 5 lines, Zanzibar

specimens 1 inch 9 lines.

Fam. Bhilinid^.

263. *Philine angasi.

Bulla angasi, Crosse, Journ. de Conch. 1865, pi. 2. f. 8.

Generally distributed along the Australian coasts. Common on

mud-banks. Nearly allied to Bulla coreanica of A. Ad., from the

Korean archipelago. Length 1 inch 4 lines.

The gizzard of this species resembles in form that of the British

B. quadripartita.

264. *Chelidonura adamsi.

Chelidonura adamsi, Angas, P. Z. S. 1867, p. 116.

The shell is small, flat, thin, and patulous, with the outer lip pro-

duced posteriorly, and is concealed in the thickness of the mantle.

The animal of C. adamsi is extremely beautiful. It is of a velvet-

black, having the mantle and the two long projecting tails bordered

with lines of cobalt-blue and gold. On the back is a small white

crescent-shaped spot. Found in a rock-pool at low water, at the
" Bottle and Glass," Vaucluse Bay, Port Jackson. Length of animal

2 inches.

The only other species of the genus as yet described is the C. hi-

rundinina of Quoy, from the Mauritius, the animal of which is of

fine blue and emerald-green colours.

Fam. Aplysiid^.

265. DOLABELLA SCAPULA.

Dolabella scapula, Martyn.
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D. rumphii, Cuvier, Ann. du Museum, v. p. 437, pi. 29. f. 1 ;

Rang, Hist. Nat. des Aplysiens, pi. 1

.

D. callosa. Lam. Anim. sans Vert. prem. edit. f. 62.

This common species is widely distributed throughout the Indian

and Pacific Oceans. The animal is of a blackish olive-colour, from

7 to 10 inches long, and emits a purple fluid when molested ; the

shell internal, flattened, triangular, callous at the apex, and covered

with a brown horny epidermis. Height 2 inches, breadth 1 inch

9 lines. Found on sandy mud at low water, especially in the bays

of Paramatta River.

266. Aplysia tigrina.

Aplysia tigrina. Rang, Hist. Nat. des Aplysiens, pi. 11.

Animal olive, mottled with black. Shell internal, thin, horn-

colour, oblong, produced, and curved at the apex. Length 1 inch

3 lines, breadth 10 lines. Middle Harbour and Coodgee Bay.

267. Syphonota keraudreni.

Aplysia keraudreni, Rang, Hist. Nat. des Aplysiens, pi. 13.

A fine, large species ; the animal clouded with olive and grey.

Shell yellowish brown, faintly concentrically striated, rather flat, oval,

and triangular at the apex. Length 2 inches, breadth \\ inch.

Port Jackson.

I have the shells of three other species of Aplysiidoi from Port

Jackson, none of which appear to have been described ; but not know-
iiig the animals, I hesitate to publish them.

Subfam. Opercu latino.

268. Operculatxjm indicum.

TJtnbrella indica. Lam., Chemn. Conch, v. p. 10, pi. 169. f. 1645,

1646.

This species, which ranges throughout the Indo-Pacific province,

occurring in the Philippines, Mauritius, and other places, is to be

met with at very low spring tides amongst the rocks at Cabbage-
tree Cove, outside the North Head of Port Jackson, also at Botany
Bay. The animal is very large, and of a greenish-yellow colour,

having the shell external. Length of a specimen taken in Botany

Bay 4 inches.

Order NUDIBRANCHIATA.

The following species of Naked-gilled Gasteropoda have already

been found in Port Jackson and its vicinity :

—

Fam. DoRiDiD.^.

269. *DoRis variabilis, Angas, Journ. de Conch. 1864, p. 44,

pi. 4. f. 1.
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270. *DoRis DENisoNi, Aiigas, Jouru. de Conch. 18G4, p. 4.5,

pi. 4. f. 2.

2/1. *DoRis CHRYSODERMA, Angas, ib. p. 4G, pi. 4. f. 3.

272. *DoRis ARBUTU.S, Angas, ib. p. 47, pi. 4. f. 4.

273. *DoRis PANTHERiNA, Angas, ib. p. 47, pi. 4. f. .5.

274. *DoRis NODULOSA, Angas, ib. p. 48, pi. 4. f. 6.

275. *DoRis CARNEOLA, Angas, ib. p. 48, pi. 4. f. 7.

276. *AcTiNODORis AusTRALis, Angas, ib. p. 49, pi. 4. f. 8.

277. *Angasiella edwardsii, Angas, ib. p. 49, pi. 4. f. 9.

Fam. GoNioDORiDiD.E.

278. GONIODORIS atromarginata.

Doris ati'omargviata, Cuvier, Ann. ]\Ius. i. 4. p. 473, pi. 2. f. 6.

279. *GoNiODORis bennetti, Angas, Journ. de Conch. 1864,

p. 51, pi. 4. f. 10.

280. *Goniodoris loringi, Angas, ib. p. 52, pi. 4. f. 11.

281. *GoNioDORis festiva, Angas, ib. p. 53, pi. 4, f. 12.

282. *GoNiODORis DAPHNE, Angas, ib. p. 54, pi. 5. f. 3.

283. *GoNiODORis crossei, Angas, ib. p. 54, pi. 5. f. 1.

284. *GoNioDORis SPLENDIDA, Angas, ib. p. 55, pi. 5. f. 2.

285. *GoNiODORis VERRUCOSA, Crosse, Journ. de Conch. 1864,

p. 56, pi. 5. f. 4.

286. *GoNioDORis ERiNACEUS, Crosse, ib. p. 57, pi. 5. f. 3.

Fam. POLYCERID-E.

287. *PoLYCERA cooKi, Angas, Journ. de Conch. 1864, p. 58,

pi. 5. f. 6.

288. *Plocamophorus imperialis, Angas, ib. p. 59, pi. 5. f. 7.

Fam. Triopid^e.

289. *Triopa yatesi, Angas, ib. p. ^0, pi. 5. f. 8.

Fam. Dendronotid.e.

290. *Bornella hermanni, Angas, ib. p. 61, pi. 6. f. 1.

Fam. MELiB.a;iDiE.

291. *Mei.ibjEa australts, Angas, ib. p. 62, pi. 6. f. 2.
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Fam. Proctonotid^.

292. *Janus sanguineus, Angas, Journ. de Conch. 1864, p. 63,

pi. 6. f. 5.

Fam. M01.1THDM.

293. *iEoLis FOULisi, Angas, ib. p. 64, pi. 6. f. 3.

294. *^oLis MACLEAYi, Angas, ib. p. 65, pi. 6. f. 4.

295. *Flabellina ianthina, Angas, ib. p. 66, pi. 6. f. 6.

296. *Flabellina ornata, Angas, ib. p. 67, pi. 6. f. 7.

297. *Flabellina newcombi, Angas, ib. p, 68, pi. 6. f. 8.

Fam. Elysiid^.

298. *Elysia coodgeensis, Angas, ib. p. 69, pi. 6. f. 9.

Fam. Glaucin^.

299. Glaucus, sp. ?

Dark blue. Washed ashore on the outer beaches, along with

Felellce, on which it feeds.

Subclass HETEROPODA.

Fam. Ianthinid^.

300. Ianthina violacea.

Helix violacea, Bolten, Virg. p. 93. n. 953 (1798).
Ianthina casta, Reeve, Conch. Icon. pi. 1. f. 4.

/. depressa. Reeve, Conch. Icon. pi. .3. f. 14.

Pelagic. Washed ashore on the outer beaches. Deep violet below

the periphery. Height 1 inch.

301. Ianthina ianthina.

Helix ianthina, Linn.

Ianthina fragilis. Lam.
J. communis, Lam.
J. hicolor, Menke.
I. jjenicephala, Peron.

I. striulata, Carp.

Pelagic. Washed ashore at INIanly Beach, Bondi, and Kiama.
Deep violet below, with a white band round the columella. Height
8 lines.

This and the foregoing species seem to be worldwide in the

warmer regions of the three great oceans.

302. Ianthina decollata.

Ianthina decollata. Carp. Cat. Reigen Coll. in Brit. Mus. p. 187.

Pelagic. An elegant species, with globular whorls and a produced
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spire ; the columella is prolonged at the lower part, ami the entire

shell is of a peculiar rosy-violet hue. Found on the sands after

storms, at Bondi &c. Height 1 inch.

30.3. Ianthina (Iodina) exigua.

lanthina exigua. Lam. Anim. sans Vert. vi. p. 206.

/. bifida, Nuttall, Jay's Cat. p. 295.

1. capreolata, Mont. Journ. de Conch. 1860, pi. 2. f. 4.

Pelagic, worldwide. Varying greatly in size ; height of largest

New South Wales specimens 8 lines.

This species may be known by its sculpture, of densely set lamellar

striae, and by the very deep notch in the outer lip, which gives it a

bifid structure.

Macgillivrayia spiniyera and Cheletropis huxleyi are often washed
ashore on Coodgee Beach. They are now ascertained to be only

the pelagic fry of certain Gasteropods.

Subclass PULMONIFERA.

Fam. ELLOBiiDiE;.

304. Cassidula zonata.

Cassidula zonata, H. & A. Ad. P. Z. S. 1854, p. 32.

This species is found amongst the mangrove swamps and samphire

marshes at Cook's River, Botany Bay. Length ^ inch.

Subfam. Melampin^.

305. Ophicardilus australis.

Auricula australis, Quoy et Gaim. Voy. de I'Astrol. ii. pi. 13.

f. 34-38.

Melampus ovatus. Gray.

This species is common on samphire swamps about Shoalhaven

and Cook's River. It is dark olive with pale bands. Length
7 lines.

306. Ophicardelus sulcatus.

Laimodonta sulcata, H. & A. Ad. P. Z. S. 1854, p. 34.

Very like the preceding, excepting that the s])ire is transversely

sulcately ridged. Length 7 lines.

307. Ophicardelus quoyi.

Laimodonta quoyi, H. & A. Ad. P. Z. S. 1854, p. 34.

Port Jackson. Shorter and stouter than the preceding species

;

of a uniform brown colour, without bands. Length 5 lines.

308. Marinula xanthostoma.

Marinula xanthostoma, IL & A. Ad. P. Z. S. 1854, p. 35.

This pretty little species may be recognized by the three project-
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iiig plaits on the inner lip, of which the uppermost one is the largest.

It is of a pale lilac colour, when denuded of its brown epidermis.

Found at Shoalhaven and in Port Jackson. Length 4 lines.

Fam. Amphtbolid^.

309. Ampullarina quoyana.

Atnpullarina quoyana, Desh.

Banded and painted with zigzag brown lines. Found at Rushcut-
ter's Bay, and in mangrove and samphire swamps at Cook's River

and Shoalhaven, &c. Length 8 lines.

310. Ampullarina fragilis.

Ampullacera fragilis, Quoy et Gaim. Voy. de I'Astr.

Banks of Paramatta River. In this species the whorls are rounder
and more depressed ; the shell is thinner, and painted with one broad

brown band, or several narrow thread-like lines. Length 5 lines.

Fam. SiPHONARiiD.i:.

311. SiphonARIA SCABRA.

Siphonaria scabra. Reeve, Conch. Icon. pi. 1. f. 2.

Allied to S. diemenensis, Quoy, but with the purple linear painting

running further up into the interior. Common in Port Jackson.

Length 1 inch.

312. Siphonaria denticulata.

Siphonaria denticulata, Quoy et Gaim. Voy. de I'Astr. ii. p. 340,

pi. 25. f. 19, 20.

A fine species, distinguishable by the livid-brown colouring of the

interior and the white spots round the inner margin. Common on

rocks and jetty-piles in Port Jackson. Length 1 inch 4 lines.

313. Siphonaria funiculata.

Siphonaria funiculata. Reeve, Conch. Icon. pi. 2. f. C a, h.

A conical species, ribbed with white, denticulated and stained in

the interior with brown. It varies considerably in colour. Found
also in Tasmania. Length 9 lines.

314. Siphonaria bifurcata.

Siphonaria bifurcata. Reeve, Conch. Icon. pi. 5. f. 22.

Depressedly conical, with broad, distant ribs, the interstices of

which are ridged ^nd stained with black. Interior white, irre-

gularly marked with, brown round the edge. Length 1 inch.

315. Siphonaria cochleariformis.

Siphonaria cochleariformis. Reeve, Conch. Icon. pi. 6. f. 28.

A flattened pale-coloured species, with a broad projecting sinus.

On jetty-piles, Watson's Bay. Length 1 inch.
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316. SiPHONARIA ATRA.

Siphonaria atra, Quoy et Gaim. Voy. de I'Astrol. vol. ii. p. 337,

pi. 2;). f. 41, 42.

Painted inside with broad black stripes. Found also in Japan
and the Pacific Islands. Length 1 inch.

5. Notes on Zoanthina, with the Descriptions of some New
Genera. By Dr. J. E. Gray, F.R.S.

IVI. Milne-Edwards, in his ' Coralliaires ' (vol. i. p. 226), divides

the Actinidce into two groups:—one in which the covering of the

body remains soft and does not form a polyperoid ; and, secondly,

the Zoanthince, in which the integument of the body thickens and is

strengthened with sclerotes, so as to form a coriaceous polyperoid.

But in the larger character of the family (at p. 298) he adds that

they are aggregate polypes, which multiply by basal buds formed of

the tegumental tissues ; and he confines the family to the genera

Zoanthus and PaJythoa,—the first arising from root-like stolons,

and the other from a broad laminal expansion.

There can be no doubt that the grou}) so defined is very natural

;

but there are several genera of Actinince that have considerable re-

lation to Zoanthus, not mentioned by Milne-Edwards, which do not

come under either of these characters : that is to say, there are some
which have the outer skin thick and strengthened with imbedded
sand or calcareous particles, which are not aggregate and do not

increase by basal buds, arising from neither root-like fibres nor an ex-

panded base, but which are free ; on the other hand, there are other

genera which do not arise from basal buds, some of which have a

thick cartilaginous skin not strengtlieued by sand or calcareous con-

cretions, and others which have a thin membranaceous skin.

x\ll these genera have only a single or double row of very short

tentacles, which are placed round the edge of the oral disk far from
the mouth, which when the oral disk is contracted are completely

hidden.

I think that these animals should form a family distinct from

Aciinidee, which may be called Zoanthidee.

The zoanthoid polypes, in Lesueur, Dana, and Milne-Edwards's
* Coralliaires,' are divided into groups, according to the form of the

base from which they arise,—some, as the Zotuithi, having cylindri-

cal stolons, and others, as the Palythoa, an expanded foliaceous

base ; the latter are again divided according to whether the polypes

are entirely or partially separate, or confluent nearly to the mouth
of the cells,—all, no doubt, very good characters for the separation

of the species into groups.

They separate themselves into two very natural groups, according

to the structure of the external surfaces of the polypes.

In many, which may be called Zoanthi malacodermi, or soft-



234 DR. J. E. GRAY ON ZOANTHIN^. [Feb. 14,

skinned Zoanthi, or Zoanthince, the surface of the polype is smooth,

soft, and fleshy.

Duchassaing and Michellot, in their ' Essay on the Corals of the

West Indies,' have established some additional genera.

The base expanded, laminar.

1. Mammillifera, Lesueur.

Mammillifera, Duchassaing & Michellot, Me'm. Coral, des An-

tilles, 51.

The base slender, subcylindrical, creeping.

2. ZoANTHUS, Cuvier, 179; M.-Edw. Coral. 299.

Zoantha, Lamk.

1. ZoANTHUs sociATUS, ElHs, Zooph.

2. ZoANTHUS ALDERi, Gosse, Biit. Sea Anem. oO.i, t. 9. f. 8,

t. 12. f. 5.

Hab. Coast of Britain.

See other species (Duchassaing & Michellot, Mem. Coral, des

Antilles, 1860, p. 49; Dana, Zoophytes, 423).

3. Pai-ythoa.

The polypes close together, arising from a net-like anastamosing

linear base.

Palythoa bertholeti.

Solitary, rarely irregularly aggregate.

4. ISAURUS, Gray, Spic. Zool. 8, 1825.

Isaure, Savigny.

Isaurus, Duchassaing & Michellot, Mem. Coral, des Antilles,

1860, p. 51, t. 8. f. 10.

Isaurus tuberculatus. Gray, Spic. Zool. 8, t. 6. f. 3, 1825.

Hab. . B.M.
This genus and species was described and figured in 1825 from a

specimen in the British Museum.

5. ? Orinia, Duchassaing & Michellot, Mem. Coral, des Antilles, 54.

Separate.

6. Pales.

Body cylindrical ; isolated, solitary, clustered, or sometimes pro-

liferous, but each specimen having a separate base ; outer skin

smooth, thin, olive-brown, slightly concentrically wrinkled ; the

tentacles numerous. The internal laminae numerous, slender, only
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slightly elevated, straight and parallel above, with a thickened edge
and sinuous below.

Pales cliftoni. (Fig. 1, p. 236.)

Hab. Western Austraha {Mr. Clifton).

The bodies are from ^ to | inch in diameter ; but they vary
greatly in length, some being as much as 2 inches long ; but the

general length seems to be about an inch,—that is to say, of the

specimens in spirits ; wlien alive they are probably longer. They
are found attached to shells, both isolated and in clusters, and the

larger ones are attached to the base of each other, forming a some-
what stellate cluster, as if they were free floating in the sea.

In others (the Zoanthi sabuliferi, or Palythceina) the outer sur-

face of the polypes is hard, orustaeeous, and thickened with im-
bedded grains of sand.

This group may be divided into sections by the habit of the

animal, some being attached to marine bodies, and others living

free.

I. Coral free, unattached.

I. Sphenopus, Steenstrup, Overs, Dansk. Vidensk. Selskabs.

Forhandl. 1856, p. 37.

Sabella, sp., Schroter, Gmelin.

The type of this genus is an animal that was long ago figured as

a Sabella by Schroter, and named from Schroter's figure Sabella

marsupialis by Gmelin. Professor Steenstrup has found the origi-

nal specimens in spirits, which were collected by Johns, the Mora-
vian missionary, in Tranquebar, and has described them and their

anatomy, under the name of Sphenopus marsupialis, in the ' Pro-
ceedings of the Danish Academy' for 1856. But I am not aware
that any other specimen had been collected, until those which were
sent to the Liverpool jNIuseum. M. Milne-Edwards evidently has
not seen them ; for he places the genus Stenopus with the free-bodied,

soft-skinned Actim<s, giving a very short account of the animal,

evidently extracted from Steenstrup' s paper, and without even men-
tioning the habitat.

The body is free, rather variable in shape, but more or less like a
small flask ; the upper part is cylindrical, truncated vfhen contracted,

with a central opening ; the hinder part is more or less compressed
and half ovate, the hinder portion in some specimens being trun-
cated or rounded, and in others more or less produced, with a blunt
rounded end. The outer surface is hard, formed of agglutinated

sand closely imbedded in a thick cartilaginous case. The upper
truncated part of the case has some indistinct lines, which are often

scarcely to be distinguished, radiating towards the central aperture
;

in one of the specimens there are three round sunken pits on each
side of the neck of the body, just under the swollen edge of the trun-

cated upper end. In some of the other specimens there are slightly
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impressed longitudinal lines on the neck, where these pits are placed

in the specimen above described.

The inner coat of the body is membranaceous, with sixteen mem-
branaceous folds, which extend to the base of the body ; the lower

part of the cavity is filled with vermicular cylindrical ovaries.

The mouth of the outer case, which is much contracted in spirits,

is furnished with a single series of short tentacles. The laminge of

the stomach have a cartilaginous edge ; they extend to the base of

the cavity.

The details of the anatomy are given in Professor Steenstrup's

])apef, and he shows the darting stinging threads in the skin (fig. 8).

Fig. 1. Pales clifhnii.

2, 3, 4, 5. S2)he>wj)HS marsKjiialis.

Sphenopus marsupialis. (Figs. 2, 3, 4, 5.)

Sabella {die heutelformige Sabelle), Schroter, Einleit. Conch, ii.

p. 59l.no. 19, t. 6. f. 21.

Sabella marsiqnalis, Gmelin, S. N. 3/51.

Sphenopus marsupialis, Steenstrup, Oversigt Kgl. Dansk. Vidensk.

Selsk. 1856, p. 37, t. 1. f. 1-8 ; M.-Edwards & Haime, Coral, i. 28/.

Hab. Tranquebar (Johns).

The specimens here figured were collected at Pulo Faya, in the

China Seas, by Capt. Perry of the ship ' Richard Cobden,' who

has kindly presented specimens to the British Museum and to the

Free Museum at Liverpool.

Yar. bursiformis. The body variable in shape (figs. 2-5), more

or less produced and compressed behind.

Hab. Massachusetts Bay, U. S. America. B.M.

2. SiDisiA, Gray, P. Z. S. 1858, p. 582.

Coral free, cylindrical, simple, or developing lateral basal buds,

aivine it a more or less branched form.
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SiDisiA BARLEEi, Gray, p. Z. S. 1858, p. 532, t. 10. f. 6.

Zoanthus couchii, var., Holdsworth, P. Z. S. 1858, p. 5G0.

Zoanthus couchii, var. liber, Gosse, Brit. S. Anera. 297, t. 9. f. 9.

Hah. Orkney, Brassey Island {Mr. Bm'lee).

II. Coral attached ; cells arisingfrom a foliaceous expanded base.

3. Epizoanthtjs.

The base expanded, foliaceous (parasitic on shells); the cells cylin-

drical, simple, separate from each other from the base; tentacles

numerous.

Epizoanthus papillosus.

Sponyia suberea (part.), Johnston, Mag. N. H. vii. 494. f. 60.

Dysideal papillosa, Johnston, Brit. Sponges, 109. f. 18, t. 16.

f. 6, 7; Gray, P. Z. S. 1858, p. 531.

Zoanthus couchii (part.), Holdsworth, P. Z. S. 1858, p. 557,

t. 10. f. 3.

Zoatithus couchii, var. diffusa, Gosse, Brit.Sea Anem,298,t. 9.f. 10.

Hab. Coast of England ; Coast of Massachusetts, U. S. B.M.
Dr. Johnston, though he described this animal as a sponge, very

justly observed that it was "nearly alhed to the Alcyonium ocellatum

of Solander (Zoophytes, 180, t. 1. f. 6), whatever that may be."

This species is found entirely covering some shells which are in-

habited by Paguri, or Hermit Crabs, on the coast of Massachusetts,

in North America. Specimens were collected in forty-fathom water

by Capt. Mortimer of the ship 'America,' and by him presented to

the British Museum and the Free Museum at Liverpool.

It appears to envelope more than one species of shell, as the form

of some is much more elongated and turreted than others. But
the shells are entirely destroyed, probably absorbed by the Hermit
Crab to make room for the enlargement of its body ; for when the

coral mass is cut through, the cavity, which has all the forms of the

whorls of a spiral shell, seems only to be covered with the basis of

the coral, strengthened by the sandy particles that are imbedded in it.

The coral covers the shell with a smooth coat, only leaving the

mouth of the shell free for the emission of the crab. This coat is

scattered with distinct radiating cylindrical bodies, thickened and

rounded near the upper margin ; the apex when expanded is flat,

with close radiating white lines, and a central circular aperture.

One of these bodies is generally placed on the apex of the spire

of the shell, and another on the front end of the aperture and the

back of the shell ; and the sides of the spire are furnished with from

three to eight or nine similar bodies, which diverge from each other.

The under surface of the body (that is to say, the part of it that

is trailed along the ground as the animal walks) is smooth and free

from any of these cylindrical bodies of the Actinia. The bodies

differ in length, according to their age and the position they occupy

on the surface of the shell, and they always diverge from each other ;
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and those on the lip and the edge of the shell are generally the

largest, as they are in a position where they can obtain the most

nourishment. They are gradually developed from the surface of the

coral that covers the shell. They first appear as a small circular

spot, which enlarges and gradually raises itself above the surface of

the surrounding coral until it forms a cylindrical body, which is

generally considerably higher than it is broad. The adult or well-

developed body sometimes breaks off from the base, leaving a cir-

cular concave scar, with pores round its circumference, which is the

basis of the ovaries of the animal.

4. Gemmaria, Duchass. & Michel. Mem. Coral, des Antilles, 55.

Mammillifera, sp.

Pahjthoa, sp., Milne-Edw. Coral, i. 303.

Base expanded
;
polypes not soldered together.

Duchassaing and Michellot describe several species of this genus
;

to these add

Gemmaria? sulcata.

Zoanthus sulcatus, Gosse, Brit. Sea Anem. 303, t. 9. f. 7, 1. 12. f. 2.

Hab. Devonshire.

Tentacles twenty-two, in two rows ; upper half of polypes naked.

5. Palythoa, Lamx. Hist. Polyp. 361 ; Duchassaing & Michellot,

Me'm. Coral, des Antilles, 53, 1860.

Palythoa a A & a a a, Milne-Edw. Coral. 304.

Cavolina, sp., Schweiger.

Corticifera, Lesueur.

Mammillifera, Ehr., Blainv.

The polypes soldered side by side.

1. Palythoa mammillosa, Lamx.

L. stellata, Lamx.
Alcyonium mammillosa, Solander, Zooph. t. 1. f. 4, 5.

2. Palythoa axinell^, O. Schmidt, Sponges of the Adriatic,

p. 61, t. 6. f 1, 2.

Polype short, broad, on an expanded base, white when dry.

Hab. Adriatic. Parasitic on Axinella cinnamomea and A. ver-

rucosa, O. Schmidt (Sponges of the Adriatic, pp. 61, 62). Esper

called the latter sponge Sjiongia vei'rucosa, from the presence of this

polype.

Professor Oscar Schmidt described a species of Axinella which has

circular eight-rayed stars scattered on the surface and sunk in the

substance of the sponge, under the name of Axinella polypoides

(p. 62, t. 8. f. 5). He calls these stars oscules; but they are very

unlike the oscule of any other sponge, and I think they may be

parasitic actinioid poly^pes. Mr. Bowerbank, in his ' Bi'itish Sponges'

(t. 20. f. 307), figures a very similar body, which he describes as
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a portion of the dermal surface of an undescribed sponge from the

East Indies, having numerous depressed porous areas furnished with

stomata, Hke protective organs. Mr. Tyler, F.L.S., has kindly

shown me some specimens of the sponge mounted, as a transparent

and as an opake object ; and they are very like a parasitic actinioid

polype ; but the rays are strengthened with spicules on the surface,

and on the tips with some prominent ones (which form a pencil),

unlike any Actinia I have seen, and so they are perhaps sponges. If

so, they ought to form a genus, which may be called Astrostoma.

III. The coral attached ; the cells arising from a slender subcylin-

drical base.

6. Carolia.

The base slender, subcylindrical, creeping; the cell cylindrical,

separate, and far apart from the base.

Carolia couchii.

Zoanthus couchii, Johnston; Couch, Cornish Fauna, iii. 73, t. 15.

f. 3; Johnston, Brit. Zoophytes, 202, t. 35. f. 9 (cop. Couch);
Holdsworth, P. Z. S. 1858, p. 557, t. 10. f. 4-7 (not fig. 3).

Zoanthus couchii, var. linearis, Gosse, Brit. SeaAnem. 298, t. 10.

f. 5.

Hab. Cornwall.

IV. Polypes forming a network, sunk in sponges ; the buds arising

the upper or cephalic edge.

7. Bergia, Duchass. & Michellot, Coral, des Antilles, 54, 1860.

Alcyonium, sp., Lamk.

Bergia serpens.

Alcyonium serpens, Lamk.
Be7-gia catenularis, Duch. & Michel. 54, t. 8. f. 12.

Hab. West Indies. B.M.

V. Polypes attached, solitary, with a rather expanded base.

8. Triga.

The coral subcylindrical, solitary, attached, with a rather expanded
base ; outer coat coriaceous, sandy, concentrically wrinkled.

Triga philippinensis. B.M.

Coral subcylindrical, clavate, rather narrowed near the base, con-

centrically wrinkled ; end convex, obscurely radiately striated,

Hab. Philippines, attached to small pebbles (^Cuming).

The coral varies from an inch to an inch and a half in length.

The genera Iluanthos of Forbes (Ann. of Nat. Hist. v. 1840, p. 184,

t. 3. f. 1) and Peachia, Gosse (Trans. Linn. Soc. xxi. 267), may
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belong to this family, and form a section of it which has a soft thin

skin.

The genus Edwardsia, Quatrefages (Ann. des Sci. Nat, xviii. 65,

1842), and Solanthus of Gosse (Ann. Nat. Hist. xii. 18.53, p. 15"),

may also belong to this tribe, and form a section characterized by

the middle portion of the skin of the body being thickened, so as to

form an imperfect tubular polyperoid, into which the soft anterior

and posterior portion of the body are retracted for protection.

The Edwardsia vestita of Forbes (Ann. Nat. Hist. viii. 244. t. viii.

1842, and xii. 42, 1843) is most probably a Cerianthus, which forms

a tube of agglutinated sand, like many Annelides, for the base of its

body.

February 28, 1867.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

The Secretary called the attention of the Meeting to several recent

additions to the Society's Menagerie, amongst which were—
1

.

A male example of the wild Swine of Formosa (Sus tawanus,

Swinhoe), received by the ship ' Island Queen,' January 17th, having

been obtained for Mr. Swinhoe by Mr. Gregory, H.M. Yice-Consul

at Tamsuy, and forwarded to the Society by Mr. Swinhoe.

This animal was stated by Mr. Sclater to be very nearly allied to,

if not identical with, Sus leucomystax of Japan, of which the Society

had previously possessed a female specimen, and was apparently very

different from the curious red pig of the savages of Formosa, of

which Mr. Swinhoe had sent three examples to the Society on the

25th of October, 1866, in the 'Maitland,' and which had been spoken

of as Siis taivanus in a former communication on the subject (P. Z.S.

1866, p. 419).

2. A pair of Saiga Antelopes {Saiga tatarica, Pallas), received

on deposit in November 1866, and recently purchased, as being ap-

parently likely to do well in the Society's Menagerie. A drawing

by Mr. Wolf was exhibited (Plate XVII.) showing the peculiar

sheep-like appearance of this singular Antelope.

Mr. W. H. Flower exhibited a skull of the newly described Tapir

of Panama {Elasmognathus bairdi, Gill, Pr. Acad. Sc. Phil. 1866,

p. 183), belonging to the collection of the Royal College of Surgeons,

and pointed out the characters which distinguish it from Tapirus

americanus and T. malayetisis, the most prominent of which was

the complete osseous septum between the nasal apertures. Mr.

Flower did not propose to give any further description of this animal

at present, as it was understood that Professor Gill was preparing a

complete account of it. The skull had been obtained by a collector

at one of the stations of the Panama liailwav.
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In relation to the same subject, Mr. P. L. Sclater read the follow-

ing extract from a letter received by biin from Capt. John M. Dow,
F.Z.S., dated New York, January l/th, 18G7:—
"The new Tapir from the Isthmus of Panama (Tapirus bairdi)

appears to be the only species inhabiting that region of country.

Not having seen an example of T. americanus I am unable to say

whether it is, or is not, distinct in external appearance from 7'.

bairdi. The young specimens of the latter I have seen were all

marked on the back with light spots, and were covered with reddish-

brown hair, which becomes darker, coarser, and uniform in colour

in adult specimens,
" Thus far all examples of T. bairdi have exclusively been found

on the Atlantic side of the isthmus, and north of the Chagres River.

Their favourite haunts appear to be in the hills lying at the back

of Sion Hill and the adjoining stations of the Panama Railway. It

is only during the rainy season that they seem to seek the lowlands,

for it is only in that season they are captured. They are not hunted

by the natives ; and it is only when they occasionally stray out into

the open space of the railway that the young are sometimes captured

alive, and the old ones shot."

The Secretary read the following extracts from a letter, addressed

by Dr. F. Mueller, of Melbourne, C.M.Z.S., to the 'Australasian,'

on the 1 5th of December last, giving further particulars as to the

Cassowary of x\ustralia :

—

" For the intelligence of the existence of an Australian true Casso-

wary, and for the means of defining preliminarily its specific charac-

ters, I am indebted to G. Randall Johnson, Esq., who in September
last, while on a visit to Rockingham Bay, shot in the Gowrie Creek

scrub the only specimen of this remarkable bird as yet obtained, and
whose name I wish it should bear ; and I cannot do better than to

give in the first instance publicity to the lucid remarks transmitted

to me by that gentleman :

—

"
' The Cassowaries for some time past have been known to exist

in the country about Rockingham Bay, but from their extreme shy-

ness and caution have up to this time managed to escape every

attempt to catch or kill them.

"'The specimen shot is a male bird, and closely resembles the

Ilelmeted Cassowary, but is of smaller size, its greatest height when
standing in a natural position being not more than Ah feet. The
head and neck are almost entirely bare of feathers, and the skin of

different shades of blue and red. On the top of the head is a horny
substance of dirty light-brown colour ; the beak is black, the irides

of rich light brown ; the skin from the beak along the top of the

head, and extending 5 inches down the back of the neck, marine-

blue ; below this, still following the back of the neck down to the

point at which the feathers become thick, a length of 5 inches, the

skin is of a cinnabar-red tint, the underside of the head and tiiroat,

from the beak downward, being of ultramarine, and the small trian-

pROC. ZooL. Soc— 1867, No. XVI.



242 LETTER FROM DR. MUELLER. [Feb. 28,

gular portion immediately adjoining the feathers of indigO-blue, and

fluted or puffed, as it were, in ridges. At the bottom of the throat

are two pendent caruncles of a bright red colour, very similar to

those of the common turkey-cock, and 4 inches in length.
"

' The wings are very small, and contain six quills resembling

those of the porcupine, the third pair from the upperside being

12 inches long, the pair immediately adjoining 11 inches, the next

pair G inches, and the lowest of all 2 inches and curved.

"'The leg, from the knee-joint downwards, measured 12 inches,

and is very stout and powerful, whilst two of the toes of each foot

are 5 inches, and the centre one 7 inches long. The inside toe is

armed with a long sharp and strong nail, with which, no doubt, a

serious wound might be inflicted. The feathers are of a deep black

colour, and similar in shape to tliose of the Emu ; at a distance they

present the appearance of coarse hairs rather than of feathers,
"

' On the upper part of the breast the bone appears to be flat-

tened, and the skin is bare of feathers, and very thick and horny.
"

' The bird seems to confine itself almost entirely to the more
open parts of the scrubs, and seldom ventures far out on the plains.

During the months of July, August, and September its food consists

chiefly of an egg-shaped blue-skinned berry, the fruit of a large tree.

This, together with herbage, probably forms its diet, at least for that

portion of the year ; but at present its habits have been so little ob-

served that hardly anything is known concerning them.'

" From these notes, and a sketch simultaneously received, it is

obvious that the Casuariusjohiisonii must rank as a separate species.

The size of the bird may be the same as that of the Indian Casuarius

yaleatus ; the former, however, has the neck coloured with two

shades of blue, and wants the broad squalid-violet vitta ; and while

in the Indian Cassowary the black hairy plumage commences imme-
diately below the oblique violet band, and covers the lower portion

of the neck quite along the scarlet posterior caruncle, the Australian

bird shows an indigo-blue line descending in a cuneate-deltoid form

to the thorax, quite as deep as the two cervical anterior appendages.

The short lower curved quill is not noticed by any writer on the

Casuarius yaleatus, so far as I am aware, and seems, therefore, not

to exist in that species. The caruncular appendages towards the

sternum are given as pink in D'Orbigny's ' Dictionnaire Universel

d'Histoire Naturelle,' while Mr. Johnson describes them as bright

red in the Austrahan species."

In referring to this letter Mr. Sclater called attention to the com-

munication he had made on the same subject to the Meeting on

December 13, 18G() (see P. Z. S. 18C6, p. 5o7), and remarked that

tbe bird was, no doubt, the Casuarius australis, Gould.

The following papers were read :

—
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1. Oil the Cause of Death of the Sea-Bear {Otaria hookeri)

lately living in the Society's Gardens. By James Murie,

M.D., Prosector to the Society.

The loss which the Society's Collection has recently sustained in

the death of the Sea-Bear, a species of Otaria, is one which cannot

readily be repaired.

The animal was attractive in a threefold manner,—its rarity in

the live state in this country, its curious mode of progression in the

water and on the land (differing much in this respect from its allied

neighbours the true Seals), and, not the least attractive point, if only

in a pecuniary sense to the Society, its remarkable intelligence and

docility serving at all times to gather round it a crowd of interested

visitors.

The anatomy of this Otaria I shall treat of at length in a separate

communication, and in this confine myself alone to the symptoms
of illness and the morbid appearances disclosed, as an answer to the

very general question put to me, " What did the Sea-Bear die of?"
Adolphe Lecomte, its keeper, reported to me that on Friday the

8th of JFebruary he first noticed the animal's appearing to him dull,

out of sorts, and careless of food. On the day following (Saturday)

it exhibited decided symptoms of illness, besides continued want of

appetite. It lay on the straw in the little railed enclosure in front

of the outhouse, and, as he said, had swelling of the abdomen and
breathed unnaturally.

I myself saw the creature for the first time after the commence-
ment of symptoms of illness on the Sunday morning. The symptoms
then were as follows :—It lay on its right side, breathing at regular

intervals, taking each time a long inspiration, and which seemed
mainly abdominal ; the body and flippers felt unusually cold ; the

eyes were watery and languid, the pupils contracted ; there was no
swelling of the abdomen, and there no tenderness on pressure, but
pressure at the posterior part of the thorax elicited manifestations of
uneasiness. Over this last region there was dulness on percussion

;

and auscultation revealed indistinct crepitation. Altogether there

existed no very evident symptoms of great pain.

There was thus a difficulty in exactly determining the nature of

the illness, and consequently the proper treatment. Some castor-oil

was given along with a fish, and afterwards a clyster, as Lecomte
believed the animal to be constipated. A mat having been laid over
the creature and the trelliswork well protected from the cold wind
with straw, the next day the body and the flippers had become
warmer ; the breathing, however, was shorter and more oppressed.
During the night there had been a slight evacuation. On Tuesday
morning there passed along with other alvine matter a piece of
canvas rolled tightly together in a cord-like manner, and in this was
contained a bent fish-hook, which I now exhibit.

The symptoms were somewhat relieved, and there were hopes ot

amendment ; but towards night the animal became worse, and died
on the 14th inst.
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The body was opened a few hours after death, when it was found

that the stomach and intestines, especially the upper or duodenal

and jejunal parts of the latter, were intensely congested, and bore all

the aspect of acute inflammatory action. The piece of canvas evi-

dently had caused a stoppage in the alimentary canal ; and the

secondary effects of this had been an enormous amount of secretion

of bile, the gall-bladder being excessively distended with it, the

vessels and ducts of the liver everywhere containing an unusual abun-

dance of biliary fluid, of which also traces existed in the duodenum
and stomach. No other foreign bodies were found in the intes-

tinal tract. The lungs were very much congested, but all the other

organs presented the appearance of health.

Thus it would seem that the Sea-Bear had in some unknown
manner obtained and swallowed the foreign bodies already spoken of,

which produced a stoppage in the alimentary canal, and by their ir-

ritation brought on a bilious, or, as it is sometimes called, gastric

fever, under which the poor creature succumbed.

On consideration, the symptoms bore out the post mortem exami-

nation. The reason of the chest or pneumonic symptoms may be

best explained by the fact of the foreign body's lodgment in the first

part of the intestines, which in this animal are protected by the

posterior ribs ; and the unusual dulness on both sides of the infe-

rior (or posterior) part of the thorax was due to the lobes of the

liver occupying both the right and left hypochondriac regions.

Tenderness of the abdomen was thus absent. The cutaneous

coldness, no doubt, was produced by the biliousness. The laboured

respiration occurred from the long congestion.

In the present instance it may be said that a lesson ought to have

been received from the circumstance that on a former occasion multi-

tudes of fish-hooks were discovered in a Seal that had died in the

Gardens. It may be answered that great care has always been taken

on this score, every fish given to the Sea-Bear having been gutted.

How the canvas and hook came to be swallowed is involved in mystery.

2. Note on the " Hwang-Yang/' or Yellow Sheep of Mon-
golia. By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

The "Yellow Sheep," of which Dr. Lockhart has sent two skulls

to the British Museum*, has been described by Pallas under the name

"Feb. 16,1867.

* " My dear Sir,—The horns I took to the Museum yesterday I brought with

me from Pekin. The animal to which they belong is called Hwang-Yang, the

Yellow or Imperial Sheep. It is brought into Peking from Mongolia in large

numbers in a frozen state, and sold for food. The flesh is much esteemed for its fine

flavo'ir and tenderness, and is eagerly purchased both by nativess and foreigners.
' The European gentlemen in Peking used to go into Mongolia on shooting-

expeditions, for the purpose of bunting the Hwang-Yang. The animal, however,

is very wary, and generally keeps a long way out of range, so that the hunters

are not very successful. It is considered a great feat to kill one of them.
" Yours very truly,

" W. Lockhart."
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Horns of Procapra gutturosa.

Fig. 2.

Iloriis of Trocapra yicficauda.
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o\ Antilope gutturosa (Spic. Zool. vii. 14, t. 2, 3. f. 14-17). The

horns are like those of Gazella dorcus, but rather longer and with

more numerous and closer rings.

The "Yellow Sheep of Mongolia" {Procapra gittturosa) is known

from the nearly allied "Goa" of Tibet {Procapra picticauda of

Hodo'son) by its larger size and the shortness and thickness of the

horns, which have their tips turned upwards. The two species agree

in the length, softness, and colour of the fur, and in having a distinct

white rump-spot. The horns of the Goa are much more slender,

compressed, and longer than those of the Yellow Sheep, and have

the tips bent rather forwards. The length of the horn, along the

curves, of the adult Yellow Sheep ia Qg inches, of the Goa 1 H inches.

The latter has about twenty-four or twenty-five, and the former only

twenty rings. There are also several differences in the skulls. The
aperture of the front blood-vessels at the base of the horn in P. gnt-

turosa is very much larger than that in P. picticauda. Pallas de-

scribes the horns of P. gutturosa as " lutescenti-opaca ;" but in the

two specimens in the British Museum they are of a dark blackish

horn-colour, in this respect very different from those of the " Goa."

March 14, 1807.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

The Secretary read the following extract from a letter addressed to

him by Mr. J. H. Thomson, of New Bedford, Massachusetts:

—

"I notice in the 'Proceedings' (1865, pp. 390 &c.) some ac-

count of ' Deformity of the Lower Jaw of the Sperm-Whale,' by Dr.

J. Murie. Such deformed jaws are by no means uncommon ; there

are at this time some four or five specimens of such in the collection

of our High School and the Natural-History Society of this place,

and I have seen quite a number besides. As to the cause of this

deformity, whalemen generally attribute it to the fighting-propensi-

ties of the young 'Bull' Whales. I have never seen a specimen

except from male Whales. The difference of teetli mentioned on
page 396, 'Proceedings' (1865), is not in accordance with my ob-

servations. The lower jaws are very frequently brought home in

whalers, to use up as bone for manufacturers and for ornaments &c.
;

you can find them lying about in a great many places in this vici-

nity. I have myself seen Sperm-Whale jaws with the sides of the

same jaw differing by one or two teeth—that is, one or two more on
one side than the other. The male Sperm-Whales in the rutting-

season are very jealous of each other ; the old ' bulls ' at that time

fight and drive off the young males from the ' school ' or herd.

Their mode of fighting is with their jaws mostly, so much so that

you can approach a Whale directly behind to fasten or harpoon
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them. They use their ' flukes,' or caudal fins, niucli less than the

Right or Whalebone Whales. They will often lock their jaws, and
turn on their sides and twist about. As to this being the cause of

deformity, of course it is only opinion, but the general opinion. Such
deformed Whales are generally fat ; but this is accounted for by the

fact that they are generally 'lone,' or single Whales, and their food,

which is the Squid or Cuttlefish, can be nearly as easily captured by
the deformed jaw as by the other. The Sperm-Whale will often in

his ' flurry,' or death struggle, vomit up large pieces of Squid. Our
place being eminently a whaling city, portions of the skeleton of the

Sperm-Whale, such as jaws, skulls, &c., are often brought home in

our whale-ships. Should any of these be of use to you, I will endea-

vour to send you such as you may require, or any other specimens of

natural history which may be of service to your honourable Society.
" I notice also a paper in the * Proceedings ' (1864, p. 1/0) on the

Bonnet of the Eight or Whalebone Whale. Such appendage or

bonnet is an invariable portion of the Right Whale from the North-
west Coast and Arctic Sea ; it is a development of the cuticle, similar

to the nails of Mammalia, or the hoofs of the Ruminants."

The following papers were read :

—

1. On the Skull of Indris diadema.

By St. George Mivart, F.Z.S. &r.

(Plate XVIII.)

Indris diadema.

Propithecus diadema, Bennett, Proc. Zool. Soc. 1832, p. 20.

Macromerus typicus, A. Smith, South African Journal, 2nd. ser.

ii. p. 49 (1833).
Lemur diadema, De Blainville, Osteographie, Primates, Lemur,

pp. 23 & 37, pi. 8 (skull), pi. 1 1 (immature dentition).

Habrocebus diadema, Wagner, Schreber, Suppl. i. (1840), p. 2G0 ;

V. p. 141.

Propithecus diadema, Lesson, Species des Mammifcres (1840),

p. 219 ; Van der Hoeven, Tijdschr. v. Nat. Gesch. xi. p. 44 (1844) ;

Isid. Geoif. St.-Hilaire, Catalogue des Primates, p. (J8 (18.t1) ; Uahl-
bom, Studia Zool. p. 203 ; J. E. Gray, Proc. Zool. Soc. 1803, p. 133

;

St. George Mivart, Proc. Zool. Soc. 18G4, p. 638, and 1866, p. 167.

In March 1866 I had the honour of laying before the Society a

description of a skin, a skull, and some other parts of the skeleton

of the Woolly Lemur (Z. lanif/er of Linnaeus). At the end of that

paper I gave the distinctive characters of that form and those of the

Indri, adding such ones of P. diadema of Bennett as I had been
able to gather from the scanty materials then accessible.

I am now enabled to complete that memoir, through the remark-
able kindness and liberality of Professor Peters of Berlin, who has

not only transmitted to me for examination a perfect and nearly

adult skull of the Projrithecus diadema of Bennett, but has expressly



248 MR. ST. GEORGK MIVART ON INDRTS DIADEMA. [Mar. 14,

authorized me to communicate the results of my examination to the

Zoological Society.

Before proceeding to do so, however, I am desirous of correcting

an error of nomenclature in my previous communication. The
Woolly Lemur is there described under the generic name Micro-

rhynchus, which I had adopted because it was the original one pro-

posed by M. Jourdan in 1834. Professor Peters, however, has been

kind enough to call my attention to the fact that this generic term

was at the time of its ])roposal by M. Jourdan already appropriated,

it having been employed in the group Coleoptera as long ago as the

year 1823.

Under these circumstances I think the generic name Acahis should

have been adopted (as was done by M. Isid. Geoff. St.-Hilaire*),

as that term was proposed in 1835t; the other generic designa-

tions {Habrocebus of Wagner ;[; and Semnocebus of Lesson §) having

both appeared in works which have each on their titlepage the date

1840. This question, however, is of little importance, if, as I now
believe, both terms must be abandoned. The examination of the

skull sent by Dr. Peters has convinced me that sufficient grounds

do not exist for the generic separation of the three forms
||
oi hidri-

since, all of which I shall therefore henceforth designate by the old-

est^} and very generally received generic name Indris,—the three

being respectively 7. brevicauilatus, I. diadema (instead of Propi-

tkecus), and I. laniger (instead of Microrhynchus or Avahis).

The subject of the present communication is, as is well known, as

yet a rare animal. Mounted skins, indeed, exist in the British

Museum, but no extracted skulls or other bones of the species are

preserved in the osteological collections either of that institution or

of the College of Surgeons. No adult skull or complete dentition

has hitherto been figured ; but the immature condition has been re-

presented by De Blainville**.

I find, as I strongly suspected ff, that the cranium of this species

does closely resemble the crania of the other Indrisince ; and, to

avoid repetition, it may be understood to correspond completely with

* Catalogue des Primates, p. 08.

t Is. Geoff. St.-Hilaire, ' Le9ons de Manimalogie,' published by M. Gervais,

p. 23 (1835).

I Schreber, Suppl. i. p. 257.

§ Species des Manimiferes, p. 209.

II

This union lias ah-eady been proposed by M. Yinso, who has described a

fourth form, under the name Indru (dints; but as scarcely any osteological cha-

racters are given, I can only allude to it in the present communication. It may
be remarked, however, that if, as is asserted, the tail is somewhat longer than

that of tlie common Indri, it so far tends to justify the union of /. brevicmidafiis

in one genus with the other Indrisi7}(e (see Ann. des Sc. Nat. xix. p. 253 ; and
Revue et Mag. de Zoologie, 1802, p. 494). The muzzle is said to be shorter

than in /. hrevicaudatus; but the form of the skull and the dentition appear to

be as in that species.

^ Proposed by Geoff. St.-Hilaire, ' Mem. sur les Makis' (1790), where, how-

ever, it is without the final s, which appears in ' Tabl. des Quadrum.' (1812).

lUiger's t«rm Lichanofus was proposed in 181 1.

** Osteographie, Primates, Lenuirs, pis. 8 & 9.

tt P Z. S. 1800, p. 105.
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the description before given of the dentition and skull of /. laniger,

except where the contrary is stated.

Of the two incisors in each proemaxilla, the anterior one is very

considerably larger than the posterior one.

The upper canine is not yet in place in the skull transmitted by
Dr. Peters ; but from the mounted specimens in the British Museum it

has already been determined to decidedly exceed the incisors in length.

The vertical prominence on the internal surface of the tooth is

(unlike that of the canine of/, laniger, and more like that of /. brevi-

caudotus) very much nearer to the anterior margin of the tooth than
to its posterior edge.

The anterior upper premolar is quite like that of /. laniyer, and
has the anterior process more developed than is the case in the cor-

responding tooth of /. brevicaudatus.

Fig. 1.

Inside of left dental series. Scale, nat. size.

The posterior upper premolar differs from the anterior one just as

in /. laniger, and the internal cingulum is very marked indeed. It

also, of course, more resembles the second than it does the third

premolar of any Lemuroid*.
The first upper molar, as in /. laniger, is the largest grinding-

tooth in the upper jaw. The difference in size, however, between it

and the posterior premolar is not quite so great as that between the

second and third upper molars.

It may be said to have seven cusps, as, beside the four principal

ones, there are three developed from the external cingulum and
placed as in /. laniger. The posterior one of these three, however,
is (as in /. brevicaudatus) much smaller relatively than in the Woolly
Lemur, and much smaller than the two anterior ones ; also the small

cusp, which in /. laniger exists between the two large anterior ones,

is here wanting.

In other respects this tooth agrees with its homologue in the

Woolly Lemur, and has a similar slightly marked ridge running
from the postero-external cusp to the antero-internal onef

.

The second upper molar quite resembles the corresponding tooth

* Dr. Peters, in his very interesting memoir on the Aye-Aye (in the 'Ab-
handlungen der Konigl. Akad. der Wissenschaften zu Berlin,' 1805), in a note

(p. 87), observes that it is not always the homologues of the most anterior pre-
molars of one genus which are the first to disappear in another in which the
number is less. lie refers, as examples, to the I'hyllostomata and Ehhiolophi.

t In the immature dentition of Indris diadema, which is represented by
DeBlainville in his ' Osteographie, Primates, Lemur' (pi. 11), the first upper
molar is represented with the posterior cusp of the external cingulum quite ru-
dimentary. There is also an indication of the oblique ridge extending between
the postero-external and the antero-internal principal cusps.
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in I. laniger, the third cusp of the exteniiil cingulum being more

developed than in the first upper molar.

The third upper molar is relatively smaller than in either of the

other genera of Indrisinee. It has indeed two anterior cusps, one

external, and the other internal ; but these are much smaller than

are the principal cusps of the more anterior molars. Behind these

the posterior part of the tooth has a slightly irregular surface and

margin, but is without any distinct cusps.

The inferior incisors and canines are quite like those of /. lanir/er,

except that the inner surface of each canine has a wider groove than

even in /. brevicaudatus, owing to the greater development of the

lateral external prolongation of the basal cingulum.

Inside of left half of mandible. Scale, nat. size.

The anterior lower premolar is very much like that of /. laniger,

but is more vertically and less antero-posteriorly extended than even

in /. brevicaudatus.

The posterior lower premolar is quite like that of /. laniyer, ex-

cept that the median longitudinal ridge does not extend upwards as

far as the external margin of the tooth does, though it does so rather

more than in the short-tailed form.

The first lower molar is distinctly quinquecuspidate, the two pro-

cesses of the antero-external cusp of /. laniger being here distinct

cusps. In other respects it quite resembles its homologue in that spe-

cies. The same is the case, at least sometimes, in /. brevicaudatus.

This tooth has a great resemblance to the lower molars of many
insectivora, the three anterior cusps together forming a triangular

prism with one angle turned outwards ; while the postero-internal

angle of the prism is connected by a ridge with the molar's postero-

external cusp.

The second molar resembles the first, except that there are but

four cusps (the most anterior of the three internal ones of the first

molar aborting), that the antero-internal cusp is more vertically ex-

tended, and the antero-external one less so, and finally that (as in

7. laniger) the anterior half of the tooth is not narrower transversely

than is its posterior half.

The third and last lower molar is like that of I. brevicaudatus,

and has its supplemental fifth (posterior) cusp rather more developed

than it is in I. laniger.
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incli.

Length of the anterior upper mcisor * 1

6

Breadth „ „ '13

Length of the posterior upper incisor '10

Breadth „ „ '10

Interspace between the two median incisors '10

Antero-posterior diameter of anterior upper premolar at its base * '19

Extreme antero-posterior diameter of anterior upper premolar.

.

'25

Vertical extent of anterior upper premolar "19

Breadth from within outwards '12

Antero-posterior diameter of posterior upper premolar at its base '20

Extreme antero-posterior diameter of posterior upper premolar. "22

Vertical extent of posterior upper premolar '15

Breadth from within outwards * 1 .5

Antero-posterior diameter of first upper molar at its base .... '22

Extreme antero-posterior diameter of first upper molar '29

Vertical extent of first upper molar '14

Breadth from within outwards -22

Antero-posterior diameter of second upper molar at its base .

.

'21

Extreme antero-posterior diameter of second upper mo'lar .... '27

Vertical extent of second upper molar '13

Breadth from within outwards '22

Antero-posterior diameter of third upper molar •!/

Vertical extent of third upper molar i '09

Breadth from within outwards '16

Length of inferior incisor -30

Transverse diameter of inferior incisor '05

Antero-posterior diameter of inferior incisor "09

Length of inferior canine *31

Transverse diameter of inferior canine '09

Antero-posterior diameter of inferior canine "13

Antero-posterior diameter of anterior lower premolar at its base * 1

6

Extreme antero-posterior diameter of anterior lower premolar.

.

'23

Vertical extent of anterior lower premolar '22

Breadth from within outwards '10

Antero-posterior diameter of posterior lower premolar at its base '17

Extreme antero-posterior diameter of posterior lower premolar. . '25

Vertical extent of posterior lower premolar 'l[)

Breadth from within outwards '11

Antero-posterior diameter of first lower molar at its base '22

Extreme antero-posterior diameter of first lower molar '27

Vertical extent of first lower molar '16

Breadth from within outwards '17

Antero-posterior diameter of second lower molar •25

Vertical extent of second lower molar -15

Breadth from within outwards -Ifi

Antero-posterior diameter of third lower molar '25

Vertical extent of third lower molar "11

Breadth from within outwards -Kj

* The dimensions of the upper canine cannot be given, it not being yet in place.
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Fis:. 3.

Front view of skull. Scale, nat. size.

The skull.—De Blainville remarks * of the skull of this species, of

which he had only a very immature specimen,—"Tout ce que je

puis en dire, e'est qu'elle a la plus grande ressemblance avec une de

pareil age environ, provenant de VIndri ordinaire ; seulement le

museau est notablement plus court, I'espace inter-orbitaire un pen
plus large, et I'os incisif plus developpe."

The facial part is indeed very decidedly shorter than in /. brevi-

caudatus, though it is longer than in I. laniger ; and the antero-

posterior extent of the anterior opening of the orbit falls short of

the length of the muzzle in front of it, though by no means so deci-

dedly so as in the former species.

As in I. laniger, the skull, when viewed from above, is seen to be

broadest between the outer margins of the orbits ; while the greatest

width of the cranium proper is in a transverse line passing just be-
hind the posterior ends of the zygomatic arches.

The mastoidal region, as in the other Indrisince, is not inflated,

but the prominence just above the aperture of the external auditory

meatus, which is so marked in /. laniger, is represented by only a

very slight enlargement in the species now described.

The skull is not concave externally, either between the orbits or

elsewhere on its roof; but there is a flattening in the former situa-

tion, which may become a concavity with age, as this region in /.

hrevicaudatus thus alters with time. The same may be said with

regard to the development of temporal ridges, which are not indi-

cated in the skull examined.
There is no interparietal.

The nasals are rather strongly convex, and become slightly nar-

rower transversely towards their upper ends. They are shut out

from the lachrymals by a tolerably broad process of the maxilla,

* Loc. cif. p. 23.
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the fronto-maxillary suture being a little anterior to their posterior

termination.

As in the other Lidrisince, there is no malar foramen, and the

lachrymal opening is very near the margin of the orbit.

The floor of this latter part (the orbit) is not so large relatively

as in I. laniyer ; but, as in that species, it is placed lower down than

in /. brevicaudatus, so as to be but little above the alveolar margin
of the upper jaw.

The malar is wide and extends back very nearly to the glenoid

surface ; but its lower part does not offer a vertically ridged and
grooved space for the attachment of the masseter (though such may
very probably be developed with age), neither is there any process

given off from its posterior border above the zygomatic process of

the squamosal.

The glenoid surface and the post-glenoid process and foramen are

all as in the other IndrisincB.

There are two small suborbital foramina ; and the posterior pala-

tine foramina are also small, and are intermediate, as to their deve-

lopment, between the conditions presented by I. laniger and /. brevi-

caudatus respectively ; for the foramen behind the last molar and the

two in front of the posterior margin of the palate are all of moderate
size.

The anterior palatine foramina are rather large, and the palate is

much as in I. brevicaudatus, except that its posterior border is

scarcely at all thickened. The most anterior point of its posterior

border is in a line with the anterior margin of the last molar. There
is a small but distinct paroccipital process, and much smaller than
that of the last-named species ; but in the union of the foramen
rotundum with the sphenoidal fissure, the conspicuous Vidian fora-

men, and the other points before mentioned* in describing /.

laniger, I. diudema agrees with both the other species of Indrisinee.

I am unable to say, however, whether there is or is not a crista

gain.

A very large and conspicuous stylo-mastoid foramen opens imme-
diately behind and beneath the aperture of the meatus auditorius

externus.

In the form of the mandible, /. diadema presents an interesting

intermediate condition between /, brevicaudatus and /. laniger, the
posterior part of the articular surface of the condyle being much
flattened, but not vertically grooved, and the digastric fossa and
ridge above the mylohyoid foramen being more marked than in the
former species, but not so much so as in the latter one. The bend-
ing downwards of the angle of the mandible is also intermediate.

Dimensions. .
,

inch.

Length from anterior end of the praemaxilla to an-

terior margin of the foramen magnum 2*35

Length from anterior end of praemaxilla to most an-

terior point of orbital margin 0'65
* P. Z. S. 1866, p. 162.
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inch.

Length between vertical planes traversing the most

anterior and most posterior points of orbital margin 0*46

Length from orbital margin to posterior end of skull r66
Extreme width between outer margins of orbits .... 1*81

Extreme width behind posterior roots of zygomata.

.

1*49

Width between nearest points of orbits 0"6l

Length of palate 1 '20

Breadth of palate between first premolars 0'45

Breadth of palate at its posterior end 0"63

Length of nasals 0'65

Breadth of nasals 0'34

Length of lower alveolar margin from front of first

premolar to behind last molar 1 • 15

Length of symphysis 080
Height of condyle above alveolar margin 0*43

Height of coronoid process above alveolar margin .

.

0*70

Of the rest of the skeleton of /. diadema I am entirely ignorant
;

but I have no doubt that when examined it will show an agreement

with the skeletons of the two other species, similar to that which

exists between their crania and dentition.

As I have before observed, I feel convinced that sufficient grounds

do not exist for the generic separation of the species now described,

the Woolly Lemur, and the Short-tailed Indri. The dental cha-

racters are all but identical ; and as regards the crania the main di-

stinctions are those of the size of the entire skull, the proportional

length of the muzzle, and the development of the orbit—characters

which ill other genera of Primates vary considerably amongst species

of the same genus, especially when such genus contains species of

very different dimensions.

The tail is short indeed in I. brevicavdatus, as compared with the

same part in either of the two other species ; but length of tail varies

much in Macacus and Ci/nocephalus, especially if, as I believe should

be the case, 31. imms be included in the former genus.

The posterior incisors in I. diadema are decidedly larger than the

anterior pair, while the reverse is the case in /. laniger ; but, as

before observed*, /. brevicaudatus appears to be subject to some

variation as to the relative size of the two pairs of upi)er incisors.

The shortness of the upper canine in I. laniyer distinguishes it

(as far as my observations have gone, and judging from De Blain-

ville's figure) from the two other Indrisinee ; but Prof. Van der

Hoeven's figuref and that of Prof. Vrolik^I leave it doubtful whether

this is not merely a sexual peculiarity.

In other points given in my former paper as characters distin-

guishing J. laniyer from I. brevicaudatus, we have seen that /. dia-

dema presents an intermediate condition ; and the characters offered

* P. Z. S. 1866, note in p. 154.

t Loc. cif. pi. 1. fig. 6.

\ Todd's 'Cyclopaedia,' iv. p. 215. fig. 136.
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by the three forms (which I consider to,2;ether constitute but a single

genus) may perhaps be expressed as follows :

—

Indrisin.^;. Indrts.

I.^. C.;e|. P.M.g. M.fE^ = 1^ = 30.

Characters.—Ears short; muzzle moderate, or rather or very

short ; hind legs much longer than the fore limbs ; index very short,

much shorter than the fifth digit
; poUex short and placed far back

;

hallux very long and covered with hair ; tail long, or very short and
rudimentary ; internal condyle of the humerus perforated ; carpus

destitute of an os intermedium ; tarsus short ; first upper molar with

four principal cusps, and from two to four supplementary ones ; last

upper molar with only two well-developed cusps ; each lower incisor

with its outer surface longitudinally grooved ;
posterior lower pre-

molar much antero-posteriorl}^ extended ; first lower molar with five

more or less distinct cusps ; last lower molar quinquecuspid ; a pa-

ramastoid process ; no malar foramen ; lachrymal foramen very near

the margin of the orbit ; a process depending from zygoma in front

of, and external to, the glenoid surface ; a glenoid foramen ; ante-

rior palatine foramina very large ; mandibular symphysis very long
;

condyle rounded, but very little transversely extended ; articular

surface prolonged somewhat down the back of ascending ramus

;

digastric fossa more or less deep.

Hab. Madagascar exclusively.

Indris brevicaudatus.

Characters.—Ears exserted ; muzzle moderatelv long ; tail short;

posterior pair of upper incisors not much larger, sometimes decidedly

smaller, than anterior pair ; upper canine longer than first premolar;

skull not concave between the orbits ; antero- posterior extent of the

anterior opening of the orbit less than the length of the muzzle in

front of that opening ; no protuberance above the external auditory

meatus ; no process of the malar projecting over the anterior end of

the zygomatic process of the squamosal ; floor of orbit considerably

above the upper alveolar margin ; a large palatine foramen behind

the third molar
;
palate with its posterior margin thickened ; man-

dibular symphysis much less than three times the length of the

lower incisors ; fossa for digastric not very deep
;

posterior part of

articular surface of condyle not grooved, nor always much flattened
;

angle very much bent downwards, making the inferior margin of the

mandible exceedingly concave.

Hab. Madagascar, but not St. Mary's Island.

Indris diadema.

Characters.—Ears short, in the fur ; muzzle rather short ; tail

long
;
posterior pair of upper incisors much smaller than the ante-

rior pair ; upper canine larger than first premolar ; last upper molar
very small ; skull not concave between the orbits ; antero-posterior
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extent of the orbit about equal to the length of the muzzle in front

of that opening ; a very slight protuberance above the external au-

ditory meatus ; no process of the malar projecting above the anterior

end of the zygomatic process of the squamosal ; floor of orbit not

much above the upper alveolar margin ; all posterior palatine fora-

mina moderate ; mandibular symphysis not much less than three

times the length of the lower incisors ; fossa for digastric very deep ;

posterior part of articular surface of condyle very much flattened

;

angle much bent downwards, making inferior margin of mandible

decidedly concave.

Hab. Madagascar.

Indris laniger.

Characters.—Ears very small and hidden in the fur ; muzzle very

short indeed ; fur woolly : supinator ridge of humerus very large ;

posterior pair of upper incisors considerably larger than the anterior

pair ; upper canine (sometimes at least) scarcely exceeding first pre-

molar in vertical extent ; skull strongly concave between the orbits

;

antero-posterior extent of the anterior opening of the orbit exceeding

the length of the muzzle in front of that opening ; a marked pro-

tuberance above the external auditory meatus ; an obtuse process

projecting from the malar over the anterior end of the zygomatic

process of the squamosal ; floor of orbit very little above the upper
alveolar margin ; no large palatine foramen behind the last molar

;

palate with its posterior margin not thickened ; anterior palatine

foramina very large ; mandibular symphysis nearly three times the

length of the lower incisors ; fossa for digastric very deep indeed ; a

vertical groove on posterior part of articular surface of condyle

;

inferior margin of mandible only slightly concave.

Hab. Madagascar and St. Mary's Island.

EXPLANATION OF PLATE XVIII.

Fig. 1. Upper surface of the skull of Indris diachma.

2. Under surface of the same.

3. Side view of the same.

4. Side view of the outside of tlie mandible of /. diadcma.

5. Grinding-surface of the right dental series of the same.

(All the figures are of the natural size.)

2. Supplementary Note on Potamogale velox.

By Prof. Allman, F.R.S., Corr. Mcmb. Zool. Soc.

Mr. St. George Mivart having recently expressed a wish to inspect

the skull of the Potamogale velox, described by me at a former

Meeting of the Society*, I had much pleasure in placing it at his

disposal. Shortly afterwards I received from him a note reminding

me of the discrepancy between the number of teeth in the dental

* Trans. Zool. Soc. vi. pt. 1, June 18G3.
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formula of this animal as given by Prof. J. V. Barboza du Bocage * and
that in the formula given by myself, the Lisbon zoologist describing

ten teeth on each side in both jaws, while in my specimen only nine

were apparent on each side. Mr. Mivart, however, thought that he
saw indications of a tooth still confined within the mandible at the
extreme posterior end of each ramus, while a small, apparently frac-

tured, surface in the corresponding part of the maxilla appeared to

afford evidence of a portion of the upper alveolar margin with its

tooth having been here carried away.

I have now the satisfaction of being able to confirm in great part

the suspicion of Mr. Mivart. In the case of the mandible, it was
easy enough to set the question at rest. On removing a portion

of the side of the mandible, where the missing tooth was supposed
to be concealed, a small cavity was exposed, in which, with some
care, a minute calcareous point, the commencing calcification of
the dental papilla, still enveloped in the remains of its capsule, was
detected.

There can thus be no doubt of the presence of a rudimental tooth

on each side in the mandible of my specimen, behind the most pos-
terior of those previously described by me.
Of the existence of a corresponding tooth in the maxilla, no such

direct evidence can be adduced. There is certainly a very small
rough surface at the most posterior end of the alveolar "margin at

each side, and I agree with Mr. Mivart in thinking it probable that

a portion of this margin has been here broken off; the missing
fragment, however, must have been extremely small, and the tooth
which it contained must have been in at least as rudimental a state

as that of the mandible.

Had I become acquainted with Prof. Du Bocage's determination
of the dental characters of Potamogale before my own communica-
tion had been printed, I should perhaps have made a search in the
same direction for the missing teeth ; but as it was, my specimen
gave me no reason to suspect that it did not offer an exposition of
the complete series, though it is now plain that it had not yet deve-
loped its last molars.

The facts now stated render necessary a correction of the formula
which I had already given as that of the teeth of Potamogale, and
which must henceforth be regarded as applying to the dentition of
this genus before the adult state had been attained in the develop-
ment of the last molars. In the corrected formula the incisors and
premolars must remain as before, but to the true molars one must
now be added. The dental formula, as amended for the adult, will

accordingly stand as follows :

—

I-S- C.S. P.g. M.J3 = 40.

PS. Since the above note was communicated to the Society, I

have been enabled, through the kindness of M. Jules Verreaux, of

* Noticia acerca los Caracteres e AfBnidades Naturaes de un novo Geriero de
Manimiferos Insectivoros. Lisboa, 1865.

Proc. Zoo£. Soc— 1867, No. XVII.
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the Jardin des Plantes, Paris, to examine a skull of Potamoyale in

which the entire series of teeth has been developed. It is that of a

specimen brought from the Gaboon by M. Aubry Le Compte, the

stuffed skin of which now forms part of the French Colonial Col-

lection in the International Exhibition, Paris.

In tliis skull the last molars have made their a))pearance, so that

there are ten teeth on each side in both upper and lower jaws. The
most posterior molar of the mandible entirely resembles that in front

of it, except in its crown being on a slightly lower level. In the

maxilla the posterior molar is considerably narrower from before

backwards than the tooth which immediately precedes it, but in

other respects it resembles it.

By an error overlooked in correcting the proof of my former

paper on Fotamogale velox, the first, second, and third true molars

of the lower jaw are stated to be equal in height to the second pre-

molar ; it ought to have been written the third premolar.

3. Notes on the Skulls of the Cats [Felidts)

.

By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

Having had occasion, while revising the nomenclature of the spe-

cimens of Felidcc in the British Museum Collection, to examine a

large series of the skulls of the family, I herewith submit the result

of that examination.

The examination confirms the separation of several of the genera

that have been proposed, and shows the distinctness of some species

which it has been suggested should be united.

The British Museum Collection contains the skulls of a large

number of species of Felidce—the largest series of skulls of that

group, I believe, that has ever been brought together—nearly twice

as many as are figured in M. de Blainville's * Ostcographie,' which

embraces figures of all the species contained in the French collections,

in Paris and elsewhere. Of most of the species there are several

examples, and almost all of them are obtained from the skins of the

specimens in the collection : therefore there can be no doubt of the

accuracy of their determination ; and should any doubt arise it can

be solved by the examination of the skin from which the skull was

obtained. I have referred to the work in which the best figures of

the skull of each species is to be found, and I have added figures of

some of the more interesting forms, which, I believe, are now pub-

lished for the first time.

The form of the flesh-tooth of the Hunting-Leopard {Gueparda)

at once separates it from all the other Cats as distinctly as its long

slender legs and round face. The flesh-tooth of the upper jaw,

instead of being stout and having a more or less large but always

distinctly marked {)rominence with a conical crown on the front of

the inner edge, as is common to the skulls of all the (Jats and Lynxes,

in the Gueparda, on the contrary, is thin, compressed longitudi-
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nally, and has only a very slightly raised scarcely visible keeled ridge

on that part. This process is represented as rather more prominent

in M. de Blainville's figure of the sknll (Osteographie, Felis, t. {))

than it is in the specimens in the British Museum.
The peculiarity in the formation of the skull, which separates the

Lynxes from the Cats, is not very striking ; but as it is common
to the skulls of all the species of Lynxes, both from the eastern and

western hemispheres, it shows how important it is to observe even

slight differences.

In the Felidce generally the upper processes of the intermaxillse

and the front edge of the frontal bone on each side are provided with

a more or less elongated conical process, which separates a part of

the nasal from the maxilla ; and in the Lynxes these processes are

very slender and so much elongated that those of the intermaxilla

and the frontals nearly or quite unite, and entirely separate the nasals

from the upper front edge of the maxillae. This is not altogether

peculiar to the Lynxes, the same structure being found in a Cat

which has been called F. marmorata ; and the processes of the inter-

maxillary, often very long, reach up one-third the length of the side

margin of the nasal in some, of the larger Leopards. But the lateral

processes of the frontal not being so long as in the Lynxes and F,

marmorata, the two processes do not unite and separate the nasal

bones from the maxillae as is found in all the species of the genus

Lyncus.

The skulls of the species of true Cats are so similar and uniform

in their structure that they present very few tangible characters

for the separation of the species into groups. In looking at a small

series of skulls it is easy to perceive that some are remarkable for

having a broad rather lengthened nose and moderate-sized orbits,

and others a narrow, short nose, pinched up behind, and above with

a more or less distinct concavity on the sides in front of the orbits,

and the orbits generally large. The former structure is confined

to the skulls of the larger species, as the Lion, Tiger, Leopard,

Ounce ; and the second is more marked in the small kinds. If

a larger series of skulls is examined, the two forms gradually pass

into each other, and it is found that the intermediate gradation of

form occurs in the skulls of some of the species that are intermediate

in size between the two extremes ; while some of the skulls of the

middle-sized species retain the characters of the larger broad-nosed

species.

In some species, while the skulls of the adult animals are similar

to those of the larger broad nosed group, the skulls of the younger

or half-grown specimens have the sides of the nose more or less con-

cave and narrower behind, like those of the second group.

The skull of a Chinese Leopard, presented by Dr. Lockhart, from
Pekin, presents one of those anomalies in dentition which now and
then occur in most families of Mammalia. It has a small subcylin-

drical short tubercular grinder behind the flesh-tooth on one side

of the lower jaw, and none on the other, thus having on one side

the formula of dentition that is peculiar to the genus Canis. But
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no one could make a mistake as to what it was, as the teeth are all

those of the Cats (Felidce).

The skulls of species of Felis which have the same system of

colouring are not always alike : thus the skulls of Felis uncia, F.
marmorafa, and F. macrocelis, of Felis viverrina, F. benyalensis,

and F. nepalensis, and of F. pardina and F. macroura are very

diiferent in form and structure. On the other hand, the skulls of

the Lion, the Tiger, the Leopard, and the Jaguar are nearly similar

in form and teeth, and chiefly to be distinguished by their size and
other slight characters.

Keyserling and Blasius have pointed out the diifereuces in the

skulls of the Wild Cat and the Lynx of Europe. The characters

mentioned are common to most of the species of the genera Felis

and Lyncus ; but Felis marmorata has a skull like that of the

Lynxes ; and the Chaus group, which have the pencilled ears of the

Lynxes, but not their long legs, have a skull like that of the Do-
mestic Cat.

The Felis macrocelis has very long, rather compressed canine

teeth in the upper and lower jaws. Its skull presents the nearest

approach to those of the fossil Cats with very long sharp-edged ca-

nines, such as Felis cultridens of England, Germany, France, and
Italy, F. megatherion and F. smilodon of Brazil. The latter has

exceedingly long sword-like canines in the upper jaw. These animals

form the genera Machairodus and Agnotherium of Kaup (see Blain-

ville, Osteographie, Felis, t. 17 & 20).

In most Felidce the orbits are furnished with an imperfect bony
ring ; in F. viverrina, F. subi-ugosa, F. planiceps, and some other

spotted Cats these orbits are complete even at an early age.

The Domestic Cat has nocturnal eyes, with an elongated erect

pupil, and this has been generally given as the character of the

entire genus ; but the Lion, Tiger, Leopard, and some of the other

larger species have a round pupil, and do not, under any circum-

stances, ever contract their eyes into an erect linear shape ; so they

may be called diurnal eyes.

The Domestic Cat, and the species of the genus that are known
to have nocturnal eyes with linear erect pupils when contracted, have

a very large eyeball and large orbits in the skull, while the eyeball

and orbit of the skulls of the Lion and other Cats, which are known
to have diurnal eyes, have a moderate-sized eyeball and orbit to

the skulls.

Observing that the Cats, which are well known to have vertical

pupils, have large eyeballs and orbits in the skulls, I have taken it

for granted that all Cats which have large orbits in the skull have

vertical pupils. This is important, as we can observe the size of the

orbit in museums, while the form of the pupil can only be observed

in the living animal. The animals which have nocturnal eyes, gene-

rally have short small faces to the skulls ; but the Felis viverrina,

which certainly has nocturnal eyes, has a rather elongated nose to

the skull.

As regards the form of the pupil in the Felidce there is a great
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want of information. Years ago I remarked that, contrary to the

general helief, the pupils of the larger species, such as the Lion,

the Tiger, the Leopard, the Jaguar and some other species, had a

round pupil, and 1 therefore separated them from the true Cats,

which had linear erect pupils ; but the number of species that be-

longed to each group was left for further verification. Very few

zoologists have noted the form of the pupils in the species they

have described. Sometimes two observations on the same species

do not coincide : thus Burmeister describes the pupils of the eyes of

F. jayuarondi and F. eyra as round ; but Berlaudier represents the

pupil of the latter {F. eyra) as linear and vertical. Then Mr.
Hodgson has figured the eye of J^. macrocelis as cu'cular ; but Mr.
Bartlett says that in the example living in the Society's Gardens it

is oblong erect.

Mr. Bryan Hodgson had prepared by native artists a series of

drawings of Nepalese animals from life, with the intention of pub-
lishing a ' Fauna of Nepal.' These drawings he presented to the

British Museum along with his large collection of specimens ; and
I find that the eyes of the Leopard, the Ounce, the Tortoise-shell

Tiger {F. macrocelis), and the Murma Cat {F. murmensis) are re-

presented with round pupils. The Viverrine Cat of the Tarai {F.

viverriceps, Hodgs.), the small Nepal Cat {F. nepalensis and F. j)ur-

dochroiis, Hodgs.), the F. nigripectus, the Chans (C'haus lybicus),

and the Lynx of Thibet {L. isabellina, Blyth) are all represented
with linear erect pupils.

Mr. Bartlett, in reply to my inquiries, kindly observes, "A great

difficulty exists in determining the form of the pupils in the eyes of
many of the Cats, as in some hghts and conditions they are all round.
It depends upon the light and other causes that you find them sonic-

times oblong ; but from a careful and oft-repeated observation of the

following list, I feel safe in saying that in the Ocelot, Puma, Jaguar,
Leopard, Tiger, Lion, and Cheetah they are round, and in the
Caracal, Clouded Tiger, Chaus, and Serval are oval.

" There are no others on your list that I can speak of with cer-

tainty."

" P.S. Li my former list I told you the Ocelot had a round pupil,

I have this day had the animal in the sunlight, and I must say the
pupil of the Ocelot is oblong when exposed to the bright sunlight."

Section 1. Normal Cats.

—

The fiesh-tooth of the upper jaw with a

well-marked prominent internal lobe on the front part of its

inner side. The legs moderate.

Tribe L True Cats

—

Felina.

The head oblong ; face slightly produced. Legs moderate, nearly
of equal length. The skull oblong; intermaxillse and frontal bones
with short processes, which extend between the ends of the nasal

bones and the maxillye. The front upper false grinder small (rarely

deciduous and wanting).
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A. Diurnal Cats.

—

The eyes diurnal, ivith a round pufil. The
orbits of the skull moderate-sized, compared with the size of the

skull ; face (f the skull elongate, hiyh, broad,^flattened above.

* Forehead of skull suddenly elevated above the line of the face.

1. Uncia.

Skull broad ; face broad, short, flat above ; forehead suddenly

raised ; crown convex in front and on the sides, concave behind

;

nasal bones broad, short, not reaching so far back as the upper edge

of the maxillse ; upper processes of the intermaxillse rather elongate,

extending about one-third up the sides of the nasals ; orbits mode-
rate, incomplete behind ; canines conical, moderate ; zygomatic arch

very strong and high.

This genus is at once known from the Lion, Tiger, Leopard, and

Tortoise-shell Tiger by the shortness and breadth of the face, and

the sudden elevation of the forehead. " Pupil round."

—

Hodgson.

Uncia irbis. (Fig. 1.)

Fells uncia, Schreb.

F. pardus, Pallas.

F. panthera, Erxl.

F. irbis, Ehr.

F. tulliana, A'^alenc.

F. uncioides, Hodgson.
Hab. Tibet (? Smyrna, Val.).

Skull imperfect behind, nearly to the occiput. Length 64 inches,

width A\ inches.

Fis. 1.

Uncia ir/ns.
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** Nose on the smne plane as the forehead.

2. Leo.

Head, neck, sides of body, and legs maned. Tail elongate, tufted

at the end. Pupil round. Skull : nose on the. same plane as the

forehead ; nasals flat, nearly as long as maxillae. The orbits of the

skull moderate, incomplete behind.

Leo nobilis.

Felis leo, Linn,

Leo africanus et L. persicus, Swains.

L. garnbianus. Gray.

L. (joorgrattensis, Ginel. Ike.

Blainv, Osteogr. Fells, t. 5 & 9.

Ilab. Asia ; Africa.

Skull: length 14| inches, width 9'^ inches.

3. Tigris.

Cheeks with spreading whiskers. Tail elongate, tapering at the

end. Pupil round. Skull : nose on same ])lane as the forehead
;

orbits of the skull moderate, incomplete behind. Nasals very large,

reaching beyond the back edge of the maxillae. Liternal nostrils

broad. Palate truncated behind.

Tigris regalis.

Felis tigris, Linn,

Blainv. Osteogr. Felis, t. 7.

Hah. Asia.

Skull: length 14 inches, widih I0| inches.

4. Leopardus.

Hair of head and neck uniform. Tail elongate (rarely shorter

than the body). Pupil round. Orbits of the skull moderate, in-

complete behind. Nose on same plane as the forehead. The upper

j)rocess of the intermaxilla very narrow, and much produced up the

side of the maxilla, often one-third the length of the nasal.

f Large rose-spotted Leopards.

I. Leopardus I'ARDUS.

Felis leopardus, F. varia, et F. nncia, Schreb.

F. jjardus, Linn.

F. panthera, Erxl.

F. chulyheata, Herni.

F. 7ninor, Ehr.

F. antiipwrum, Fischer.

F. pcecilvra, Valenc.

F. jHflceoj)(trdi(s, Fitz.

Blainv. Osteogr. Felis, I. N ; Tciiim. .Muuc.gr. t. \l. I. I, '_'.
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Var. Black.

—

F. melas, Peron. F.fusca, Meyer.

Hab. Southern Asia ; North, South, and West Africa.

Pupil round.

—

Bartlett ; Gray.

Very variable in the size and number of the spots. Skull : nasal

elongate, back edge on a line with back edge of maxilla ; internal

nostril rather narrow. Length 9| inches, width 5f inches.

2. Leopardus japonensis, Gray, P. Z. S. 1862, p. 262, t. 33.

Hab. Japan.

Fig. 2.

Le(ypardus chincnsis.

3. Leopardus chinensis. (Fig. 2.)

Skull (in British Museum) very like that of a Leopard, but shorter;

and the nose, instead of being nearly flat, is regularly arched before

the orbits.

Hab. Pekin, mountain-forests of the west.

Skull : length 6^ inches, width 4| inches. Nasal wide, flat ; apex
produced rather behind the back edge of the maxilla. Processes

of the intermaxilla very slender, short ; forehead broad, convex.

This may be the skull of L. brachyurns. There are two or three

skulls of Leopards in the Museum received from Utrecht without

habitats, that ratlier resemble the Pekin specimen, which was pre-

sented to us by Dr. Lockhart.

4. Leopardus onca.

Felis onca, Linn.

F. jiunthera, Schreb. ; Cuvier, Oss. Foss. t. 34. f. 3, 4.

Jayuar, BuflFon.

Var. Black.

—

Felis nigra, Erxl.
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Var. Leopardus hernandezi, Gray, P. Z. S. 1857, p. 278, t. 18;
Blainv. Osteogr. Felis, t. 3.

Hab. South America.

Pupil rouud.

—

Bartlett.

Skull : nasals broad, their hinder end and the back edge of maxillae

nearly on a line ; forehead convex ; nose broad, flat above ; orbit

with a prominence in the middle of the front or nasal edge. Length
1) inches, width 6 inches.

Var. Black.—Skull : length 9^ inches, width 6f inches. Brazil.

ff Large one-coloured Cats.

5. Leopardus auratus.

Felis aiirata, Temm.
F. chrysothrix, Temm.
F. moormensis et F. murtnensis, Hodgson.
Junior. F. te^nminckii, Vigors.

Hab. Himalaya, Sum.atra; Borneo.

Pupil round.

—

Hodgson.

6. Leopardus concolor.

Felis concolor, Linn.

F. discolor, Schreb.

F. puma, Shaw.

F.fulva, Brisson.

Puma, Penn.
Blainv. Oste'ogr. Felis, t. 6 ; Baird, Mam. N. A. t. 71 (skull).

Var. Black.

Hab. North and South America.

Pupil round.

—

Bartlett.

Skull : length 7j^ inches, width b'^ inches.

Nasals rather narrow, with a central sunken line rather behind the

back end of maxillee ; cheeks in front of the orbits rather concave

;

the upper part of the intermaxilla much produced up the side of

the nasal for one-third the length of that bone.

5. Neofelis.

Skull elongate ; face broad, rather produced, on the same plane
as the forehead. Nasal large, elongate. Orbit moderate, very in-

complete behind. Lower jaw truncated and high in front. Canine
teeth, upper and lower, very long, conical, with a sharp cutting

hinder edge ; the front upper and lower false grinders distinct, early

deciduous. The front lateral process of the frontal bone rather

elongate. The binder entrance to the nostrils very narrow, elon-

gate ; sides parallel ; front edges rounded. Pupil round {Hodgson'),
oblong erect {Bartlett).

Tbis skull most nearly resembles tliat of the celebrated fossil Felis

smitodon (Blainv. Osteogr. Felis, t. 20), with a very much elongated
upper canine.
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Fig. 3.

3i'eofcl/s IIIacrocdis,

1. NeOFELIS MACROCELIS. (Fig. 3.)

Felis macrocelis, Temm.
F. diardii, Desmoul.

F. 7nacroceloides, Hodgson.

F. nehidosa, H. Smith.

Hab. Himalaya (i/oJysow) ; Malacca (rew/m.) ; Siam.

Pupil oval.

—

Bartlett.

Skull : length 7^ inches, width 4| inches.

Var. Smaller. Skull : length 5 inches, width 3| inches (adult).

Hab. Siam.

2. Neofelis brachyurus.

Leopaadus brachyurus, Swinhoe, P. Z. S. 1802, p. 352, t. 43.

Hab. Formosa {Swinhoe).

13. Nocturnal Cats.

—

The pujnl of the ^ye obloiuj or linear erect

when contracted ; the eyeball large. The orbits of the skull

large for the size of the face. The nose of the skull generally

short, compressed above behind, with a more or less marked

concavity in front of the orbits.

In some genera and species the orbits of the eyeballs are much
larger, compared with the size of the face and skull, than in others.

* Skull short and high.

b. Pardalxna.

Face round. Eyes moderate ;
pupil — ? Skull short, high ; face

short ; forehead arched in front ; brain-case swollen, short ; orbits

moderate, incomplete behind. First upper false grinder small.
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;

Canines conical, moderate. Hinder aperture to the nose truncated
in front.

This genus differs from Leopardus in having a much shorter-faced
skull.

Fi-. -4.

Pardalina icarwickii.

Pardalina warwickii. (Fig. 4.)

Felis himalayaniis, Warwick.
F. viveri'ina, var., Blyth.

Leopardus himalai/anns, Gray, List Mam. B. M. p. 44.

Hob. Himalaya {Waricick). Probably from South America?
Skull, adult, from Mr. AYarwick. Length 4^, breadth 3^, height

2^ inches.

/ 7. Catolynx.

Head round. Ears rounded. Pupil oblong erect. Tail very
long, cylindrical. Skull ovate; face short, rather broad; nose slightly

flattened on the sides ; forehead arched ; the nasal bones moderate,
elongate, separated from the maxillse by the long slender processes of

the intermaxillee and frontal bones. First upper false grinder small,

distinct. Orbits large, subcircular, complete or nearly complete be-
hind. Internal nostril narrow, arched in front.

This genus is peculiar for having the same form of the nose-bones

as the Lynxes.

I. Catolynx marmoratus.

Felis marmoi'atus, Martin.

F. diardii, Jardine.

F. oyilbii, Hodgson.
F. longicaudatu, Blaiuv. Osteogr. Felis, t 9 (skull).

Ilab. India ; Borneo.
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2. Catolynx charltoni.

Felis charltoni, Gray, P. Z. S. 1856, p. 396.

Hab. Nepal; DiiTJeeling (Charlton).

The spotting of this species is rather different from that of F. tnar-

moratus ; they may be only local varieties.

The separation of the nasals from the maxillaries is uniform in all

the six specimens of this skull in the British Museum Collection.

** Skull elongate ; face and brain-case elongate.

f
8. VlVERRICEPS,

Head rather elongate. Ears rounded, not pencilled. Eyes noc-

turnal ;
pupil erect, linear. Fur spotted. Tail moderate, tapering.

Skull elongate ; face produced, narrow above, concave on the sides

in front of the orbits ; orbits rather large, complete behind ; nasal

bones elongate, very narrow above. Canines conical, moderate.

Asia.

f Skull elongate ; nose long.

1. VlVERRICEPS BENNETTII. (Fig. 5.)

Felis viverrina, Bennett, P. Z. S. 1833, p. 68.

F. viverriceps, Hodgson.

F. bengalensis, B. Hamilton.

F. himalayana, Jardine.

F. celidogaster. Gray, List of Hodgson's Collection, B. M. (not

Temm.).
Hab. East Indies.

Pupil linear erect.

—

Hodgson.

Skull : length 5 inches 5 lines, width 3 inches 8 lines.

Fig. 5.

Viverriceps hennettii.
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ff Skull : nose shorter, concave on sides.

2. ViVERRICEPS PLANICEl'S. (Fig. 6.)

Felis planiceps, Vigors & Horsfield, Zool. Journ. vii. t. 2 ; Blainv.

Ostcogr. Felis, t. 9.

F. diardli, Crawfurd.

Hah. Malacca; Sumatra; Borneo.

Skull elongate ; crown flat, rhombic ; face rather produced, broad

;

the orbits moderate, complete behind. Length of adult 3f[ inches,

width 2 inches 5 lines. Very like that of F. viverrina.

Fig. G.

Viverriceps plan iceps.

3. ViVERRICEPS ELLIOTI.

Leopardus ellioti, Gray, Ann. & Mag. N. H. x. p. 200.
F. benf/alensis, var., Blyth 1

Hah. Madras.

Skull elongate ; crown flat, rhombic ; face concave in front of the
orbits ; orbits moderately complete behind.

The skull very like that of F. rubiyinosa, but larger, 3 inches
10 lines long and 2 inches 7 lines wide.

4. ViVERRICEPS RUBIGINOSA.

Felis rubiginosa, I. GeofFr. Voy. Bclangcr, t.

Hub. India ; Madras,
Skull 2 inches 10 lines long, 2 inches wide at the back of the

zygomatic arch ; crown flat, rhombic.

/ 9. Pajeros.

Head elongate. Ears rounded. Pupil round 1 ? Skull elongate
and swollen behind ; face short, broad ; orbits moderate, incomplete
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behind. The front upper false grinder very early deciduous, always

wanting in the half-grown skull.

The skull of the Pajeros is like that of the Common Cat ; but

the orbits are small, as in the otlier diurnal Cats, and the face broader,

and the brain-case is rather more produced behind ; but it differs

from that of the Leopards and Cats in the upper front false grinders

being very early deciduous, as in the Lynxes.

In the four skulls in the Museum the holes for these teeth are only

to be observed in the skull of a very young animal ; in the other

three older skulls the holes even are obliterated.

Pajeros pampanus.

Felis pajeros, Desm. Mamm. p, 231.

Hab. South America ; The Pampas.
Skull elongated ; face short, broad, slightly concave in front of

the orbits ; nasal broad below, suddenly narrowed above ; orbits

moderate, incomplete behind ; brain-case rather swollen ; forehead

slightly convex, rhombic. Length 4 inches 2 lines, width 2 inches

4 lines.

The skull differs from that of the common Felis domestica in the

orbits being smaller and the brain-case larger.

*** Skull ovate ; face short ; brain-case moderate.

10. Felis.

Tail cylindrical, elongate, sometimes shorter than the body. Ears

oblong, rounded at the tip, without any pencilling. Pupil erect,

linear. Skull moderate ; face short, conical ; nose moderate, narrow

above behind, concave in front of the orbits ; brain-case oblong,

broad ; front upper false grinders distinct, small ; orbits large, or

very large, incomplete.

f Moderate-sized large-headed Cats, with lines of spots on the

sides. Pardalis.

Face of skull elongate.

Pupil round, oblong, erect in sunlight.

—

Bartlett.

1. Felis pardalis, Linn.; Baird, Mam. N. A. p. 87, t. 72

(skull).

? F. armillafa, F. Cuvier.

IF. griffithsii, H. Smith.

Hab. America, tropical or subtropical.

Skull, adult : length 5^, width 'd^ inches.

2. Felis grisea.

Leopardiis griseus, Gray, Ann. & Mag. N. II. x. p. 200, 1842.

HaJ). Guatemala.

Skull, adult : length f)\, width '^^ inches. Nose rather concave

on the sides before orbits.
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3. Felis melanura, Ball, P. Z. S. 1844, p. 1281

Hab. America.

Skull, adult : length .ot}, width S\ inches.

The skulls of these three species are very similar, only differing

a little in size
;
perhaps they are only local varieties of the same

species.

4. Felis picta.

Leopardus pictus. Gray, Ann. & Mag. N. H. x. p. 260, 1842.

Hab. Central America.

Skull : length 5|, width 3| inches.

The skull of F. pardalis and the typical specimens of F. grisea

and F. melanura are very similar in shape, size, and structure.

The nasal bones vary in shape ; in some skulls they are short, broad,

and gradually attenuated ; in others the nasal bones are longer,

very broad in front, and then suddenly narrowed at about half their

length ; but the diff'erent skulls vary in this respect, and the two
forms gradually pass into each other.

The skull of an adult F. pardalis is 5 inches long and 3^ inches

wide, of the typical F. grisea h\ inches long and 3^ inches wide

;

the nose rather concave on the sides behind. In the typical F. me-
lanura the length of the adult skull is u\ inches, width 3 inches

7 lines ; intermaxillce elongated ; orbits moderate, incomplete be-

hind ; face broad, rather produced.

ft Smaller, small-headed, spotted American Cats. INIargay.

5. Felis macroura, Pr. Max. Abhild. t. ,

F. iviedii, Schinz.

Var. Leopardus tigrinoides, Gray, Cat. Mamm.
Hab. Brazil.

Skull, adult : 4 inches long, 2 inches 2 lines wide. The nasals

narrow, with the outer edges curved inwards.

Length about 3^ (imperfect behind), width 2h inches.

6. Felis mitis (chati), F. Cuv. Mamm. Lithogr. t.

F. chati, Griffith.

Jaguar, Buffon, H. Nat. ix. t. 18.

F. onca, Schreb. from Buffon.

Hab. Paraguay.

7. Felis tigrina, Schreb. t. 100.

F. margay, Griffith.

F. guigna, Molina.

Margay, Buffon.

Hab. South America.
Skull as in F. macroura ; the nasals rather wider, and the orbits

not fpiite so large, comjjared with tlie size of the skull. Length
about 'i\ (rather imperfect behind), widtli 2\ inches.
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See also

—

8. Felis geoffroyii, D'Orb. Voy. Amer. Mcrid. t. 13 (skull).

Hab. South America.

9. Felis colocolla, Molina; F. Cuv. Mamm. Lith. t. .

Hab. South America ; Chili (Mo/ma) ; Surinam (//. >S^m/M).

fff Smaller one-coloured American Cats.

10. Felis jaguarondi, Lacep.

F. mexicana, Desm.
F. calomitli, Baird, Mam. N. A. t. 74. f. 2 (skull, adult).

Hub. South America. Skull, B.M.
Pupil round.

—

Burmeister.

Nose much higher and forehead flatter than the skulls in the Bri-

tish Museum.

11. Felis eyra, Desm.

F. unicolor, Trail, Baird, Mam. N. A. t. 7^. f. 2 (skull, young).

Hab. Tropical America. Skull, B.M.
Pupil round.

—

Burmeister.

Pupil linear and vertical.

—

Berlandier.

ffff Moderate-sized, African, spotted Cats. Skull : face rather

produced ; cheeks without the cheek-streaks. Serval.

12. Felis serval, Schreb.

F. capensis, Forst.

F. galeopardus, Desm.
Serval, Buffon.

Chaus servalina, Gerrard, Blainv. Ostcogr. Felis, t. IG.

Hab. South and West Africa.

Length of skull 5 inches, width 3| inches. Nasals large.

Pupil oblong, erect.

—

Bartlett.

13. Felis rutila, Waterhouse, P. Z. S. 1842, p. 130.

Hab. Sierra Leone.

Skull oblong ; orbits incomplete behind. Length 4|, width

3-^ inches. Very like that of F. serval, but smaller.

See also

—

14. Felis neglecta, Gray, Ann. & Mag. N. H. 1838, i. p. 27.

F. servalina, Ogilby.

Hab. Gambia.

1.5. Felis CELiDOGASTERjTemm.Monag. i. p. 140; Esquiss. Zool.

p. 87 (not Gray).

F. chalybeata, H. Smith (not good).

Hab. Guinea (Mus. Leyden).
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16. Felis senegalensis. Lesson; Guerin, Mag. Zool. Mamm.t. .

Hah. Senegal.

Very like F. viverrina from India. Can it be the same?

ttttt Clouded or marbled Old fVorld Cats. Orbits of skull

vei'y largp.

17. Felis caffra, Desm.

1 F.nigripes, Burchell ; Blainv. Ostc-ogr. t. ().

Hab. South Africa.

Skull 4 inches 5 lines long, 3 inches 2 lines wide. Orbits sub-

quadrangular, 1^^ inch high, incomplete behind.

Var. Hybrid with F. domestica.

18. Felis inconspicua.

Leopardus inconsjncuus, Gray, 1844.

Felis torquata {Chat de Nepaul), F. Cuvier, Mamm. Lithogr. ii. t.

? F. bengalensis, Desm. from F. Cuvier?
Hab. India (domesticated, or perhaps a hybrid).

Skull : length 3 inches 2 lines, width 2 inches 1 line.

Face moderate, broad, rather concave in front of orbits ; orbits

large, rather oblong, incomplete behind ; forehead slightly convex,

rhombic. Like skull of Chans libycus, but smaller, and the forehead
not so convex.

tttttt Small-sized spotted Asiatic

19. Felis minuta, part., Temm.

F. undata, part., Fischer.

F. siimatrana, Ilorsfield, Z. Java, t. .

Hab. Sumatra.

Cats.

B.M.

Proc. Zool. Soc— 18G7, No. XVIII.
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20. Felispardochroa, Hodgson, P. Z.S. 1856, p.396. (Fig. 7.)

F. nepalensis, Hodgson, Icon.

Hab. Nepal.

Pupil linear, erect.

—

Hodgson.

21. Felis chinensis, Gray, Mag. N. H. 183/ !

F. bengalensis, var., Bl;j;th, P. Z. S. 1863, p. 184.

Hab. China.

22. Felis jerdonii, Blyth, P. Z. S. 1863, p. 18.'") (not described).

Hab. India.

23. Felis javanensis, Horsfiekl, Zool. Java, t. ?

F. diardii, Griffith.

F. minuta, var., Temm.
F. undata, var., Fischer.

Hab. Java.

24. Felis nepalensis, Vigors & Horsfield, Zool. Journ. iv. p. 382.

Hab. India.

Perhaps a hybrid or domesticated.

25. Felis maniculata, RUppell.

F. ruppeUi, Schinz.

Hab. Tunis ; Tangiers ; Sennaar ; Cordofan.

Var. Vi\\e \v\\\t\s\i.—Felis jmlcheUa, Gray, Mag. N. II. 1837.

Skull 3^ inches long, 2| inches wide. Face short, broad ; orbits

large, rather oblong, nearly complete behind.

26. Felis catus, Linn.

Chat sauvage, Buffon, H. N. vi. 1. 1 ; Blasius, W. E. p. 163. f. 102,

103 (skull); Blainv. Osteogr. t. 10 (skull).

Hub. Europe.

Tail very thick.

Skull : length 3|, width 2| inches. Orbits nearly complete, 1 inch

in diameter.

27. Felis domestica, Brisson; Blasius, Fauna, W. E. p. 167.

f. 104, 105 (skull).

F. syi'iaca, Aldrov.

Hab. Syria?, and has been introduced Jis a domestic animal in

most countries.

The normal colour seems to be that of the Tabby Cat, grey with

black dorsal streaks and subconcentric bands on sides and thighs

;

sometimes all black from melanism, or grey, blue, yellow, or white, or

these colours more or less mixed. When black, white, and yellow,

it is called Tortoise-shell or Spanish Cat. The fur varies greatly in

length ; it is very short, close, and almost erect from the skin in

the Rabbit Cats ; it is very long, silky, and fluffy in the Angora (or
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Angola) Cat. The tail is usually long. It is very short or almost

entirely wanting in the Isle of Man Cats, or the Japan Cats of

Krempfer. The ears are generally erect ; but they are sometimes
pendulous in the Chinese Cats.

Mr. Hodgson thinks the Domestic Cat {Felis domestica) is derived

from F. nepalensis (Journ. Asiat. Soc. Bengal, i. p. 341). Pennant
(Hist. Quad. i. p. 293) says the Indian Wild Cat breeds with the

Domestic English one. The Domestic Cats in India breed with F.
chaus and F. rnhiginosa, Elliot, with F. ornata, Scott, and with F.
viverrina, Kelaart, in Ceylon. They breed with F. caffra, Layard,
at the Cape (see Blyth, P. Z. S. 1803, p. 184).

Skull not observed.

28. Felis manul, Pallas.

F. niyripectus, Hodgson.
Ilab. Tibet.

Pupil linear, erect.

—

Hodgson.

29. Felis megalotis, Midler.

Hab. Timor. Not seen by me.

11. Chaus.

Tail shorter than the body, reaching to the hocks. Ears pencilled

at the tip. Pupil oblong, erect. Skull: orbits very large, incom-
plete behind ; nasal bones narrow, close on the maxilla ; front upper
false grinder distinct ; upper tubercular grinder small, transverse

;

the lobe on the inner side of the upper flesh-tooth moderate.

Forehead of skull convex ; face short.

1. Chaus libycus.

Felis libyca, Olivier.

F. chaus, Giildenst.

F. catolynx, Pallas.

F. (iffinis. Gray.

F. donyolensis. Hemp.
F.jacquemontii, I. Geoff. Voy, Jacquemont, t. 3. f. 1, 2 (skull).

F. katas, Pearson.

F. riippellii, Brandt.

F. marginata, Loche, Rev. Zool. 1858.
Lyncus erythrotis, Hodgson.
Chaus jacquemontii, Gerrard.

IF. caligata, Bruce ; I. Geoff. Voy. Jacquemont, t. 3. f. 2 (skull).

Hab. Africa and Asia.

2. Chaus ornatus.

Felis ornata. Gray, Illust. Ind. Zool. t. .

IF. huttonii, Blyth, MS.
Hab. India {Capt. Boys). B.M.
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Legs long and slender. Skull, adult, imperfect behind. Animal

very diflferent from Felis torquata, F. Cuvier. The skull sent from

the Salt-range by Mr. Oldham and marked F. huttonil, Blyth.

Length 3 inches 10 lines, width 2 inches 7 lines. Orbits moderate,

incomplete behind, 1 inch in diameter ; crown convex, shelving on

the sides ; face rather short, broad ; nasal very long, slender.

The orbits are much larger than in a skull of F. himaJayana, of

a larger size.

Tribe IL Lynxes

—

Lyncina.

Head short, subglobular. Legs elongate, the hinder ones longest.

Tail short, or very short. Ears pencilled at the tip. Pupils of eyes

oblong. The face of the skull short ; the lateral processes of the

intermaxillse and the frontal bones elongate, nearly reaching each

other, and separating the nasals from the maxillae. The orbits in-

complete, large ; the lobes on the inner side of the upper flesh-tooth

moderate-sized.

12. Lyncus.

Tail very short. Limbs elongate.

* Pads offeet overgrown with hair. Animal large. Lynx.

1. Lyncus borealis.

Felis lynx, Blainv. Osteog. Felis, t. 3 (skull) ; Blasius, Faun. W.
E. p. 173. f. 106 (skull).

Hah. Northern Europe and Asia.

2. Lyncus lupulinus.

Felis lupulina, Thunb.
Hab. Northern Europe ; Sweden.

3. Lyncus canadensis.

Felis canadensis, Geoffr.

Hab. North America.

** Soles offeet nakedish. Animal small. Cervaria.

4. Lyncus pardinus.

Felis pardina, Temm.
Hab. Southern Europe and Turkey.

5. Lyncus isabellinus.

Felis isabellina, Blyth.

F. lynx, Hodgson.
Hab. Tibet.

Pupil linear, erect.

—

Hodgson.

6. Lyncus fasciatus.

Felis fasciala, Harlan.

Hab. North America, vvpstern part.
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7. Lyncus RUFUS.

Felis rufa, Giildenst. Voy. de la Venus, t. 9. f. 2-4 (skull).

Hab. North America.

8. Lyncus maculatus.

Felis maculata, Vigors & Horsfield ; Baird, Mam. N. A. t. 7b

(skull of adult and young).

Hab. North America : Mexico ; California.

/ 13. Caracal.

Tail cylindrical, reaching to the hocks. Limbs more equal. Fads
of feet bald. Pupil oblong. The skull is that of the Lynx ; but

the processes of the frontals and intermaxillse are not quite so much
produced, and they do not entirely separate the nasals from the

maxillae. The front upper false grinder is absent. The orbits are

rather large, and incomplete behind. The lobe on the inner side of

the upper flesh-tooth small.

Caracal melanotis.

Felis caracal, Schreb. ; Blainv. Osteogr. Felis, t. 10; Van der

Hoeven, Zool. t. 19. f. 2 (skull).

Hab. Southern Asia and Africa ; Persia and Arabia.

Section 2. Abnormal or Dog-like Cats.— Thefiesh- tooth of the upper
jaw compressed, ivithout any lobe, and only with a very sliyhtly

marked keel on the front part of the inner side. The leys

elongate, slender.

Tribe IIL Hunting-Leopards

—

Guepardina.

Head short, subglobular ; face very short. Neck slightly maned.
Legs elongate, slender, subequal. Tail elongate. Ears rounded.
Pupil round 1 Skull : face very short, convex ; the processes of the

frontals and intermaxillse very short, not separating the nasals.from
the maxillge ; the flesh-tooth of the upper jaw compressed, without
any lobe, but with only a very slightly marked keel on the front part

of the inner side ; the front upper false grinder distinct, small

;

orbits incomplete, moderate.

14. GuEPARDA, Gray.

Cyncelurus, Wagner.

GuEPARDA guttata.

Felis guttata, Herm. ; Blainv. Osteogr. Felis, t. 4 (skeleton), t. 9

(skull).

F. jubata, Schreb.

F. venatica, A. Smith.

F. fearonis, A. Smith.

Cynteluriis saemme^'inyii, Riippell.

Hab. Africa and Asia : Persia.
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4. List of Birds collected on the Blewfields River^ Mosquito

Coastj by Mr. Henry Wickham. By P. L. Sclater^

F.R.S., and Osbert Salvin, M.A., F.Z.S.

Mr. Henry Wickham, who has lately left England to collect ob-

jects of natural history in the little explored territory of Mosquitia,

has kindly requested his correspondents in this country to submit

his bird-skins to our determination. We have had great pleasure

in undertaking this task, the more so as we have as yet seen no col-

lections from this part of Central America.

The nearest point of the ornithology of which we have as yet any
published account is the vicinity of Greytown, Nicaragua, where
Mr. II. E. Holland obtained the small series described by Mr. Livw-

rence in the ' Annals of the Lyceum of New York ' in 186.5*.

Mr. Wickham's ])resent collection embraces thirty-nine species.

We have thought it advisable to give a complete list of these

(although the greater part are well-known Central American species,

and none are new to science) in order to furnish further data for

limiting the geographical range of the species. The district is one

of considerable interest, as it is somewhere here that the remarkable

change must take place for the fauna of Guatemala to pass into that

of Costa Rica. We must await further additions before we draw any
conclusions from Mr. Wickham's series ; but we may point out as of

interest the occurrence in it of several southern forms, such as Cotyle

iiropygialis, Dendrornis lucrymosa, Copvrus lenconotus, Myiozetetes

yi'anadensis, Myiarchus nigricapillus, Prionorhynchus plutyrhyn-

chus, and Porzana alhigularis, not hitherto recorded so far north.

Mr. Wickham's present collection contains the following species,

all collected during his voyage up the Blewfields River :

—

Fam. TuRDiD.E.

-f
1. Galeoscoptes CAROLiNENSis (Linn.).

Fam. HlRUNDINXD/E.

2. Cotyle uropygialis, Lawrence.

Agreeing with specimens from Panama and Ecuador.

Fam. TanagriDjE.

3. Pyranga estiva (Gm.).

4. Ramphoccelus passerinii, Bp.

5. RaMPHOC(ELUS SANGUINOLENTUS (LcSS.).

Fam. Fringillid^.

6. Spermophila corvina, Scl.

* Ann. Lye. N. H. N. Y. viii. p. 179.
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Fam. IcTERiD^.

7. ostinops montezuma (less.).

8. Icterus baltimorensis (L.).

9. Icterus prosthemelas (Strickl.).

10. Icterus mesomelas (Wagl.).

11. Cassidix oryzivora (Gm.).

Fam. Dendrocolaptid.e.

f- 12. Dendrornis lacrymosa, Lawr. ; Sclater & Salv. P. Z. S.

1864, p. 355.

Fam. Tyrannid^.

-^13. CoPURUs leuconotus, Lafr,

-/-14. Myiozetetes granadensiSj Lawrence, Ibis, 1862. p. 11.

The Myiozetet(je, allied to 31. cayennensis, may be divided as fol-

lows :

—

a. Species with a clearly defined white superciliary stripe.

a'. Species with the primaries exter-

nally narrowly bordered with rufous, and
with the basal half of the inner webs of

both primaries and secondaries broadly

margined with pale rufous 1 . M. guianensis.

V. Species without rufous edgings to I

3^ ^j Columbians.
primaries, embracing four local forms,

^ ^ j^ cayennensis. -

which require lurther examination. . . . ^ ^r • •/

b. Species without white superciliary stripe 6. M. granadensis.

The synonymy of these MyiozetetcB is correctly given in Sclater's

'American Catalogue' (p. 219). Mr. Wickham's skins of M. gra-

nadensis agree with examples from Panama in Sclater's collection.

-f-15. MyIARCHUS NIGRICAPILLUS, Cab.

4 16. Tyrannus satrapa (Cab. et Heine).

Fam. C0TINGID.E.

-^17. Lipaugus unirufus, Scl. & Salv.

•i 18. Lipaugus holerythrus, Scl. & Salv.

Fam. Momotid.e.

4-19. Prionorhynchus platyrhynchus, Leadb.

Fam. x\lcedinid^.

-^ 20. Ceryle AMAZONIA (Lath.).
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21. Ceryle cabanisi, Tsch.

4- 22. Cerylk torquata (L.).

Fam. CucuLTD^.

23. Crotophaga sulcirostris, Sw.

. 24. PlAYA MEHLERI (Bp.).

Fam. Ramphastid^.

- 25. Ramphastos piscivorus, L.

Fam. PiciDJE.

-:f26. Centurus pucherani (Malh.).

Fam. PsiTTACID^.

.4. 27. CoNURUS astec, Souauce.

Fam. AcciPiTRES.

-r28. Urubitinga zonura, Shaw.

^29. Urubitinga anthracina, Nitzsch.

^30. AcciPiTER ruscus.

Fam. Strigid^.

-hSl. Syrnium perspicillatum, Lath.

Fam. C0LUMBID.E.

'^32. COLUMBA nigrirostris, Scl.

Fam. Ardeid^.

33. Ardea virescens, L.

34. x\rdea candidissima, Gm.

3.5. Ardea c^rulea, L.

^ 36. Tigrisoma cabanisi, Heine, J. f. O. 1859, p. 407.

Fam. ScoLOPACiD^.

37. Gallinago wii.soNi, Temm.

Fam. Kallid^.

-f 38. Aramides cayennensis (Gm,).

'^:39. PoKZANA ALBIGU1.ARIS, Lawr.
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5. On tlie Fishes of the Neilgherry Hills and Rivers around

their Bases. By Surgeon Francis Day, F.Z.S., F.L.S.

During the period Sir William Denison, K.C.B., F.Z.S., was Go-
vernor of Madras, the absence from the waters of the Neilgherry
Hills of all but an insignificant species of fish, Paradanio neilgher-

riensis, sp. nov., attracted attention. It was universally considered

desirable that fish should be introduced into the Ootacamund Lake,
which is \\ mile in length and 7600 feet above the level of the sea,

as well as into the Pykara River, which is only about 1500 feet

lower down. The presence of the finny tribes, it was surmised,
would be very acceptable in this magnificent sanitarium, both as

affording sport for anglers and food for convalescents and the general

public.

To carry out this design, I was instructed early in 1866 to convey
Trout-ova in ice overland from England to Madras. This experi-

ment having failed from various causes, more especially the high
temperature of the water on the hills, some substitute appeared ne-

cessary ; and as on examination I found the fauna to be almost en-

tirely tropical, I suggested and obtained leave to remain four months
longer for the purpose of attempting the introduction of fishes from
the plains. Unfortunately about one month before the allotted time
had expired, when the best mode of carriage had been discovered,

after the species unadapted for transit had been ascertained, and
others successfully introduced, my services were required for tempo-
rary regimental duty at Kurnool, and there was no one available to

complete the experiment.

It appears advisable to record what has been accomplished, or at

some future date naturalists visiting these hills may be at a loss to

explain the presence of Eels, Ophiocephalidee, and other fishes of
the plains at the summit of such an elevated plateau, and erroneous
deductions as to their geographical distribution might be the con-
sequence.

An account of this experiment, or the obstacles which had to be
surmounted, upon endeavours at first unsuccessful but finally over-

come, would be too long for recording here. So I will merely observe
that most of the Siluroids died of cold whilst being carried up the
ghawts, as the water in the earthern chatties in which they were
being conveyed became 'cooled by evaporation or the direct action
of the cold cutting winds which at night time sweep those mountain-
ous roads ; the Cyprinidce and OpJdocephalidcB when large knocked
themselves about so much during their transit that they either
perished whilst " en route,''' or a few days after reaching their desti-

nation ; that finally a stock-pond had to be instituted halfway,
where the fish could rest before being carried into Ootacamund,
whilst only the young of the various species were taken, and that
several varieties appear to have been successfully introduced. It is

to be regretted that the experiment was not completed, to do which
two dozen more of each of the four following species ought to
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be placed in the Ootacamund Lake and the Pykara River :—the

Ophiocephalus jnandius, O. striatus, Laheoharbus tor, and Pun-
tius carnaticus, all of which breed in the Bowany River, at the

foot of the Neilgherries, on the Coimbatore side. The period

to obtain the young fish is during the months of September and

October.

Whilst employed as stated I took the opportunity of investigating

and collecting all the indigenous varieties on the plateau, slopes, and
rivers flowing around the bases of these hills, except upon their

western side. During the course of my researches I obtained thirty-

six species, many of which appear to be new.

The almost complete absence of Acanthopterygians was very re-

markable ; for, with the exception of the Eel-like Mastacembelidce

and the Ophiocej)halidce, whose title to rank as such might almost

be open to dispute, none were captured ; even the Gobiidce, so uni-

versall}^ distributed throughout India, seemed to be absent. On the

other hand, some species hitherto only recorded from Northern
Bengal and the Deccan obtained a place in my collection.

The fishes mentioned in this paper may be divided into :—those

of the upper })lateau of the hills, from 5000 to 7000 feet elevation,

where only one species, Paradanio neilgherriensis, sp. nov., exists;

secondly, those on the lower slopes, from 2000 to 4000 feet above

the level of the sea. From the rapids on the slopes of the Neilgher-

ries one small Roach (Nemac/ieilus guentheri, sp. nov.), a little Carp
(Puntius grayi, sp. nov.), and what is commonly and erroneously

called " a Trout" (Barilius rugosus, sp. nov.), were taken. Besides

these species in the Seegoor River, which is not rapid, but nearly

3000 feet above the sea, and takes a long winding course into the

rivers of the plains, the Ophiocephalus gachua, Buch. Ham., the

Neniacheilus seniiarmafus, sp. nov., the Garra gotyla, Gray, the

G. jerdoni, sp. nov., the Puntius carnaticus, Jerdon, and the Pa-

radanio aurolineatus. Day, were found to be indigenous. The
Bowany River, flowing along the base of the hills at an elevation

of only 1000 feet above the sea, contained most of the foregoing

species, as well as twenty-seven others. ' For stocking the waters of

the hills those fish which were found to inhabit the highest levels

were preferred.

The following is a list of the species obtained, and specimens of

which I still possess :

—

Ophiocephalus marulius, Buch. Ham,

Poo verarl (Tam.). The flower of the Verarls.

B. V. D. 51. P. 16. V. 1/6. A. 35. C. 13. L. 1. 60.

T tr
^-^

^- ^^- 13-14-

The coloration of this species, when captured in the Bowany, agreed

with Colonel Sykes's ' Fishes of the Dukhun,' pi. 60. f. 3. The
young were greenish, with about five stripes passing backwards on

the sides, and a yellowish ocellus on the posterior part of the dorsal

fin. A few of these were placed in the Ootacamund Lake.
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Ophiocephalus striatus, Bloch.

Cui'roopoo vei'arl (Tarn.). The Black Verarl.

B.v. D.42. P. 16. V.6. A. 24. C. 13. L.1.56. L. tr. ^.
Both this and the last species commenced breeding in June, when

the south-west monsoon began. Large specimens are difficult to

convey long distances alive, because the}^ knock themselves about,

and cause such injuries that, if they reach their destination, they

generally die in a few days. Some young ones were placed in the

Ootacamund Lake.

Ophiocephalus gachua, Buch. Ham.

Korava (Tarn.).

B.v. D. 32. P. 15. V. 6. A. 16. C. 9. L. 1. 41. L. tr. -.

This fish is exceedingly common in the Bowany, where it is fre-

quently captured up to one foot in length.

The very young has generally a light edging to its dorsal fin, but
no red colour is apparent except in the pectoral ; an ocellus is in-

variably present in the posterior portion of the dorsal fin. The adult

has its dorsal, caudal, and pectoral fins margined with bright orange,

most developed in the males.

At first difficulty was experienced in conveying these fish alive up
the ghawts ; but finally it was found that when one-fourth (or a little

less) of the chatty was first filled with mud and then water added
the difficulty vanished.

The following incidents will show how exceedingly tenacious of
life these fish are :—At Culhutty, on July 19th, 1866, a Cooly acci-

dentally turned one out of a tin can of water ; this took place at

6 P.M., when the temperature of the air was 69°; the occurrence
remained undiscovered until 8.45 p.m., or nearly three hours sub-
sequently, when the fish was found on the gravel-path outside the
house. It was quite well, had suffered no injury, and some days
later was placed in the Ootacamund Lake. A few days subsequently
a still more interesting circumstance occurred with one of these
fish:—On July 27th, 1866, I was riding from MettapoHiam to

Wellington, and on passing the Kullaar Bridge at 4.45 p.m. ob-
tained a young one of this species. Having nothing else in which
to place him, I moistened my pocket-handkerchief, within which
I rolled him up, being careful to leave the head exposed. An hour
subsequently I took him out of my coat-pocket and put him into

a small stream of water by the side of the road ; he gave three
gasps, was then as well as ever, and was again consigned to the
pocket. At 6.45 p.m. the dipping was repeated, and at 8.45 p.m.,

on my arrival at Wellington, lie was quite well. The succeedino-

morning he was put into the Coonoor stock-pond, and on August 2nd
removed, along with fourteen others, into the Ootacamund Lake.
The vitality must be great in a fish which, as in this instance, bore
an ascent of nearly 5000 feet, carried in a wet pocket-handkerchief
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only moistened twice by the way, especially as the time consumed

was four hours.

Nearly one hundred of this species were placed in the Ootacamund

Lake, and eighteen in the Pykara River.

Mastacembelus armatus, Lacep.

Allaree (Tarn.).

B. vi. D. 37174. P. 23. A. 3|79. C. 15.

Not uncommon, but does not bear transporting well.

Numbers of young of this species were captured in the Bowany
during July and August.

Wallago attu, Bloch.

Wahlah (Tam.).

B. xix! D. 1/4. P. ^. Y. 9. A. 92. C. 17.

This fish is very common in the Bowany, where it attains a large

size, but does not extend its limits so high as Seegoor. In convey-

ing this species up the ghawts they generally died : some few reached

Coonoor alive ; but all succumbed after they had been there a few

days.

Wallago malabaricus, Cuv. & Val.

Chota wahlah (Tam.). The small Wahlah.

B. XV. D. 4. P. ^. V. 9. A. 73. C. 17. Vert. i^.

Length of specimens up to 9 inches.

This species is numerovis in the same localities as the last. Both

deposit their ova during the south-west monsoon, and by the end of

July young fish are common.

Hemibagrus punctatus, Jerdon.

Psetta Jadtetee (Tam.).

B. xi. D. ^lO. P. 1/7. V. 6. A. 11. C. 17.

Length of specimens up to 11 inches.

Length of head f, of pectoral ^, of caudal f , of base of first dor-

sal ^, of base of adipose dorsal yL, of base of anal -^ of the total

length. Height of head -^j, of body i of first dorsal j\, of anal ^j
of the total length.

Eyes transversely oval ; horizontal diameter i, vertical diameter ^
of the length of the head; two horizontal diameters apart, 1^ from

end of snout.

Gape of mouth wide, being equal transversely to nearly half the

length of the head. Jaws of equal length. Summit of head de-

pressed, both it, the opercles, and shoulder-bones being furrowed.

Occipital process very narrow, and only extending about one-third

of the distance to the basal bone of the first dorsal, which is narrow.

A flat lance-shaped groove on the summit of the head, between the
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orbits, reaching anteriorly nearly as far as the intermaxillaries, and
posteriorly almost to the base of tlie occipital process. Nasal cirri

reach to opposite the posterior margin of the orbit ; the maxillary to

slightly behind the origin of the ventral fin ; the external mandibular
pair reach the base of the pectoral fin, whilst the internal are one-

third shorter.

Teeth villiform, and in numerous rows in both intermaxillaries

and lower jaw ; on the vomer and palate they are of the same de-

scription, and arranged in an uninterrupted and slightly crescentic

band.

Fins. The first dorsal arises opposite to the posterior third of the

pectoral, the ventral below the posterior extremity of the first dorsal.

The anal commences rather nearer to the origin of the ventral than
to the base of the caudal. The adipose dorsal begins opposite the

middle of the anal. Dorsal spine weak, with about eight very slight

serrations posteriorly in its upper third and terminating in a soft

prolongation ; its rays longer than the spine. The pectoral spine

longer and stronger than the dorsal, flattened, rugose externally, with
about eighteen strong serrations internally. Adipose dorsal thin and
rounded. Anal slightly rounded. Caudal deeply lunated, the upper
lobe the longest.

Lateral line passes from the upper portion of the opercle direct to

the centre of the caudal.

Colours. Summit of head and back of a dark greyish olive, be-
coming yellowish from a little below the lateral line ; abdomen nearly

white ; about ten rather small and rounded black spots along the

lateral line ; both dorsals dusky, with darker margins ; caudal olive
;_

ventral and anal yellowish white
;
pectoral yellowish, tipped with

olive ; eyes olive, with a yellowish margin.

Not uncommon in the Bowany, where they are captured up to

18 inches in length, and are considered good eating.

Hypselobagrus cavasius, Buch. Ham.

Fella kulletee, Tarn. The "White Bagrus.

B. vi. D. i|0. P. 1/6. Y. 6. A. 11. C. 16.

Grows to 18 inches in length.

Glyptosternum lonah, Sykes.

Kul kulletee. Tarn. Stone Kulletee.

B. viii. D. 1/6. P. 1/10. V. 7. A. 3 8. C. 15.

Length of specimens to 4 inches.

Not uncommon in the Bowany, where it gets under stones in the

fords.

Nemacheilus guentheri, nov. sp.

B. iii. D. ?-. P. 11. V. 8. A.;-. C. 19.

Length of specimens up to 4 inches.
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Length of head -fj,
of pectoral j^- of base of dorsal \, of base of

anal -^, of caudal ^^ of the total length. Height of head i, of

body \, of dorsal \, of anal \ of the total length.

Eyes not covered by skin ; diameter ^ of length of head ; 1 dia-

meter apart, 1| from end of snout.

Body elongated, anteriorly fusiform, in the posterior portion later-

ally compressed ; abdominal profile nearly straight.

Mouth rather below, lower jaw shortest; the cleft of the mouth
extending halfway to below the anterior end of the orbit. Lips

fleshy. Two pairs of cirri on snout, not united at their bases. One
pair of fleshy maxillary cirri. All these cirri short, not reaching so

far as the orbit. Nostrils midway between the snout and the orbit,

the anterior tubular.

Fins. Dorsal arises slightly anteriorly to the origin of the ventrals,

and is situated about the centre of the entire length of the fish. Anal
commences midway between the middle of the pectoral and the end
of the caudal. Dorsal nearly square. Anal slightly pointed. Caudal

with sharp lobes.

Scales over the whole of the body, none on the head.

Lateral line becomes indistinct in the last portion of the body.

Colours. Generally of a deep olive-brown, with three rows of round,

oval, or irregularly shaped flesh-coloured spots running along the

whole of the body of the fish, the superior row (along the back) and

inferior (along the abdomen) being much larger than the middle

series ; a black bar at the base of the caudal fin ; all the fins reddish,

stained with orange in their external halves ; two rows of fine black

•dots along the dorsal fin, and one across the anal ; two indistinct

blackish bands across either lobe of the caudal, which has also a

slightly black edge.

This very pretty little Loach I have named after Dr. A. Giinther.

Nemacheilus semiarmatus, nov. sp.

B. iii. D. |. P. 12. V. 7. A. |. C. 18.

Length of specimens up to 4 inches.

Length of head j\, of base of dorsal g, of base of anal J^, of pec-

toral -j2j-, of caudal f of the total length. Height of head g, of

body -^j, of dorsal fin |, of anal
-f

of the total length.

Ei/es. Diameter | of length of head, Ig diameter from end of

snout, 1 diameter apart.

Body elongated, fusiform anteriorly, compressed laterally, poste-

rior to the ventral tin. Profile from snout to origin of dorsal fin

convex ; abdominal profile almost straight.

Lower jaw shortest ; lips fleshy ; opening of mouth rather inferior,

and extending one-third of the distance to the anterior margin of the

orbit. Two pairs of cirri on snout ; the external extend as far as the

orbit, whilst the internal pair are only half that length. The maxil-

lary pair of cirri extend as far as the posterior third of the orbit.

Nostrils one-third of the distance from anterior extremity of orbit to

the snout ; the anterior tubular. A cartilaginous and rudimentary
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spine exists opposite the anterior inferior extremity of the orbit ; it

is present in both males and females.

Fins. Not scaled at their bases. The dorsal arises slightly anterior

to the origin of the ventral, the anterior extremity of its base being

nearly the same distance from the snout as its posterior extremity is

from the posterior extremity of the caudal fin. Pectoral rather large

and pointed. Ventrals subhorizontal, reaching as far as the anus,

which is a short distance anterior to the origin of the anal fin ; this

last is short. Caudal lobed in its last half.

Scales apparent over the whole of the body, but not very distinct

;

none on the head.

Lateral line passes direct from opposite the eye to the centre of

the caudal fin.

Colours. Light brown, with numerous irregular-shaped spots and

bars proceeding from the back towards the latei'al line; head brownish,

with a dark line from the snout through the orbit ; dorsal fin with

about three rows of dark spots ; caudal irregularly barred ; a dark

line runs down the centre of the back.

Hab. Bowany and Seegoor Rivers, as well as the Billicul Lake.

A few were placed in the ponds in the Government Gardens at

Ootacamund.

Nemacheilus denisoni, nov. sp.

B. iii. D. 2/7. P. 11. V. 8. A. 2/4. C. 19.

Length of head ^, of pectoral f, of caudal ^ of the total length.

Height of head ^V, of body yV of the total length.

Back broader and more flattened than in the last two species.

The two pairs of ci)ri on the snout, as well as the maxillary pair, are

all short.

Dorsal fin commences slightly in advance of the ventral, and is

situated in the centre of the total length.

Colours. Of a rich light reddish-brown colour, having twelve

yellowish-olive bars passing across the back, and continued verti-

cally down either side of the body to the abdomen ; before the dorsal

fin they irregularly coalesce across the back ; summit of head dotted

and marbled with bl.ack points ; dorsal fin with three rows of fine

black dots ; caudal irregularly dotted in bands ; some dull spots on
anal and ventral fins ; pectoral with a darkish external edge.

Hab. Bowany River.

I have named this species after Sir William Denison, K.C.B.,
under whose auspices the Indian fish-experiment was commenced

;

and during whose governorship, had he continued in Madras, it

would most assuredly have been successfully completed.

Whilst engaged upon this experiment I communicated with Mr.
Assistant Apothecary Everard, stationed at Trichoor, my wish to

obtain some more specimens of my Platacanthus agrensis (P. Z. S.

1865, p. 296), and he was good enough to forward me twelve. Being
taken during the breeding-season, their colours were much more vivid

than in the specimen which I described. I found two distinct sorts,

the markings of both being identical ; but in the one the ])ectoral



288 MR. F. DAY ON INDIAN FISHES. [Mar. 14,

spine was present, in the other it was absent. In dissecting seven

of these, four males and three females, the spine was present in the

former, absent in the latter. I am the more disposed to consider

this a sexual peculiarity, from having obtained a second Loach, in

which the same sexual difference exists. In this latter species, which

I shall describe at a future date, out of about forty specimens, I only

found the adult males thus armed.

In these fresh specimens of the Platacanthus agrensis all have

about fifteen marks or blotches along the lateral line, with rows of

irregular longitudinal pencillings above it, and a superior row of

blotches crossing the back. Caudal more emarginate than lobed,

with three or four bars upon it, and a jet-black spot at its base having

a light ring around it. A number of small black spots on the side

beneath the pectoral fin.

Garra gotyla (Gray).

B. iii. D. 2/8. P. 1/3. V. 9. A. 2/5. C. 20. L. 1.33-34.

L. tr. 4/3.

Length of specimens from 2 to b^^) inches.

At least twenty or thirty were captured at each haul of a small

drag-net, in a stream at the foot of the Neilgherries. On July 20th

one large female was found full of ova ; but this was not the rule, the

breeding-season being apparently completed. There were many
young ones, and the transverse fissure was apparent across the snout,

even in the smallest specimens.

Hab. Common in the Bowany and most of the streams around

the base of the hills, but rarer in the Seegoor River.

Garra jerdoni, sp. nov.

B. iii. D. 2/8. P. 1.5. V. 10. A. 2/5. C. 20. L. 1. 36.

L. tr. 5/4. Vert. %
Length of specimens from 2 to A^-^ inches.

Length of head ^, of pectoral -f^,
of base of dorsal i, of base of

anal y\-, of caudal f of the total length. Height of head i, of

body %, of dorsal
-f^,

of anal g of the total length.

Eves nearer to the posterior than they are to the anterior extre-

mity of the head ; diameter \ of length of head, 2 diameters from

end of snout, 2| diameters apart.

The profile ascends in an almost regular curve from above the

snout, which is thick and prominent, to the anterior extremity of the

dorsal fin, whence it sinks to the base of the caudal. The abdo-

minal profile is not so convex as that of the back. Sides mode-

rately compressed.

Mouth below. Snout broad, becoming rather pointed anteriorly

(not rounded as in the Garra malabarica, P. Z. S. 1865, p. 297),

and covered with mucus-pores, which remain persistent in the

adult. The gape of the month equals the length of the base of the

anal fin. The two lips are united and moderately thick. Behind

the lower lip is a round suctorial disk, the diameter of which is one-
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half more than that of the orhit. One short pair of cirri exist on

the snout ; a second pair at the angles of the maxillae. Nostrils close

to the anterior superior angle of the orbit, the posterior round and

patent, the anterior tubular. Interorbital space rather convex from

side to side ; no furrow exists between it and the snout.

Teeth. Pharyngeal teeth small, curved, sharp, in three rows,

5,4,2/2,4,5.
Fins. The anterior extremity of the dorsal is the same distance

from the snout as its posterior extremity is from the base of the

caudal ; it is slightly in advance of the ventrals, and higher anteriorly

than it is posteriorly. Anal in the posterior fourth of the body.

Caudal lobed, with a hroad and scaly base.

Lateral line nearly straight, from the centre of the orbit to the

centre of the caudal fin.

Colours. Olive-green, gradually fading into dirty olive on the ab-

domen ; a black spot sometimes exists on the scale behind the upper

piece of the opercle.

This and the last species rapidly-die when removed from streams ;

however, some were placed alive in the Ootacamund Lake. This

species is said to grow to 10 inches in length, and is much esteemed

for eating.

Hab, Very common in the Seegoor River ; rare in the Bowany.

Labeo kontius (Jerdon).

Currumunnee candee, Tarn.

B. iii. D. ^. P. 15. V. 10. A. 3/5. L. 1. 38. L. tr. 9/5,

Length of specimen 21^ inches.

Length of head |, of pectoral a little above \, of base of dorsal

rather above -^j, of base of anal j'^, of caudal nearly | of the total

length. Height of head -fj, of body 5, of dorsal above i, of anal ^
of the total length.

Eyes nearly circular ; diameter nearly ^ of length of head, 3 dia-

meters apart, 24 diameters from end of snout.

Profile rather more convex along the abdominal tlian the dorsal

aspect ; in the latter it rises considerably to the commencement of

the dorsal fin, beyond which it sinks.

Gape of mouth wide, arched, almost triangular, with the apex

above. Muzzle blunt and truncated. Cleft of mouth short, not ex-

tending quite half the distance to the anterior margin of the orbit.

Lower jaw shortest, almost angular. Lips fleshy, continued from

the upper to the lower jaws, and covered with mucus-pores. Snout

tuberculated, and a fleshy prolongation from it is extended laterally.

Upper surface of head smooth. Opercle high and narrow, its width

not being quite equal to half its height. Nostrils slightly in advance

of anterior superior angle of the orbit. Cheeks fleshy. No cirri

were observed in this specimen, neither did Dr. Jerdon perceive any

in his ; but probably they were present, but minute. The specimen

being now stuffed, they cannot be detected.

Fins. Dorsal commences over the ventrals, and nearer to the snout

Proc Zool. Soc— 18G7, No. XIX.
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than it does to tlie base of the caudal. Anal begins midway between

the base of the pectoral and the posterior extremity of the caudal.

Dorsal fin highest anteriorly, the last ray divided at its base and

prolonged ; upper margin of fin concave ; the first two undivided

rays minute, the second scarcely more than one-third of the length

of the third ray, which last is weak. Anal longest anteriorly ; first

undivided ray very minute, second one-third the length of the third,

all very weak. Caudal deeply lunated, lobes extended and pointed.

Scales moderate in size.

Lateral line in single tubes, passing nearly directly from opposite

the centre of the orbit to the centre of the caudal fin.

Teeth. Pharyngeal teeth small, placed close together, plough-

shaped, and hardly pointed, 5, 4, 2/2, 4, 5.

Colours. Greenish brown along the back, fading to dirty silvery

white on the abdomen ; fins reddish, the posterior and external mar-
gins of each stained darker ; a golden gloss over the opercles ; eyes

golden.

This species is said to grow to a large size.

Hab. Bowany River, from which I only obtained this one spe-

cimen.

Labeo (TBangana) DussuMiERi, Cuv. i& Val.

B. iii. D. 3/8. P. 15. V. 9. A. 3/5. L. 1. 36. L. tr. 7/4.

Length of specimens up to 7 inches.

Pharyngeal teeth as in the last species, 5, 4, 1 / 1, 4, 5.

I have placed this, according to Dr. Bleeker's identification, as a

Laheo, but, whilst doing so, cannot avoid stating that it seems ques-

tionable whether Buchanan Hamilton's genus Bangana, which has

no lateral lobes to the snout, can be identified with the genus Labeo.

Both are extensively diffused in Lidia. Some of this species were
placed in the Ootacamund Lake.

Labeobarbus tor, Buch. Ham.

Poomeen candee, Tam.

B. iii. D. 3/9. P. 18. V. 9. A. 2/5. C. 18. L. 1. 23-27.

L. tr. 4/2.

Length of specimens from 3 to 7 inches.

Pharyngeal teeth 5, 3, 2 / 2, 3, 5, crooked and pointed.

This species, v/hich is said to grow to a large size in the higher

regions of Bengal, is moderately common in the Bowany, where
young ones are easily obtained in August and September. I had
intended introducing it into the waters of the hills, to which it

would seem well, adapted.

Puntixjs (Barbodes) gracilis, Jerdon.

Coatee candee, Tamil.

B. iii. D. 4/9. P. 17. V. 9. A. ^. C. 19. L. 1. 40.

L. tr. 7/4. •

Length of head i, of pectoral ^, of caudal 4-, of base of dorsal 4-,



1867.] MR. F. DAY ON INDIAN FISHES. 291

of base of anal j^ of the total length. Height of head ^, of body f,

of dorsal fin nearly i-, of ventral jr, of anal nearly ^ of the total length.

Eyes transversely oval, f of length of head, Ij diameter apart,

1| from end of snout.

Dorsal profile more convex than the abdominal, and ascending in

a regular curve from the snout to the commencement of the dorsal

fin, whence it gradually sinks.

Snout rather pointed ; cleft of mouth extending scarcely half the

distance to below the anterior margin of the orbit ; lower jaw slightly

the shortest. Nasal cirri extend to the anterior third of the orbit

;

the maxillary cirri to the posterior margin of the orbit. Prseorbital

rather elongated, with its apex anterior, and curved rather towards

the median line. Nostrils generic.

Fins. Dorsal arises immediately over the ventrals ; base slightly

scaled. First two undivided rays small ; third not quite half so long

as the fourth, which is bony, strong, broad, laterally compressed,

smooth, and nearly as high as the first soft ray ; last ray hardly more

than one-third the length of the first. Pectoral pointed, and reach-

ing as far as the base of the ventral. Anal entirely posterior to the

dorsal, arising midway between the base of the pectoral and the ter-

mination of the caudal ; its undivided rays articulated and weak,

when three exist the first is very minute. Caudal deeply forked in

its posterior two-thirds.

Scales largest in the anterior half of the body.

Lateral line in single tubes ; commencing near the upper end of

the opercle, it bends gently downwards, and opposite the centre of

the pectoral it passes direct to the centre of the caudal.

Pharyngeal teeth crooked, pointed, 4, 3, 2/2, 3, 4.

Colours. Cheeks golden ; body generally silvery green superiorly,

becoming silvery white below the lateral line, the base of each scale

being the darkest. After death a darkish line appears along the

centre of every scale.

JIab. Bowany River.

A few of this species were placed in the Ootacamund Lake. It is

said to attain to a large size.

PuNTius (Barbodes) dubius, sp. nov.

B. iii. D. 4/9. P. 17. V. 9. A. 3/5. L. 1. 42. L. tr. 9/6.

Length of head nearly -J-, of pectoral ^, of caudal a little above 5,

of base of dorsal ^, of base of anal j\ of the total length. Height

of head
-f^,

of body nearly 5, of dorsal 4-, of ventral ^, of anal -g- of

the total length.

Eyes transversely oval; diameter i- of length of head, 14^ dia-

meter apart, and the same distance from end of snout.

Appearances the same as in the last species, from which it may be

only a sexual difference. Its cirri arc much shorter, its two pairs

being of the same length, and only equal to half the diameter of the

orbit. The third dorsal spine extends two-thirds the length of the

fourth. Snout more elevated, and scales smaller.

Hub. Bowany River.
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PuNTius (Barbodes) carnaticijs.

iBarbiis carnaticus, Jertlon, Madras Journ. No. 35. p. 311.

Poaree candee., or Saal candee, Tam.

B. iii. D. 4/8. P. 15. V. 9. A. ^'. C. 19. L.l. 32. L. tr. 6/3.

Length of specimens up to 22^ inches.

Length of head yV, of pectoral
-f^,

of base of dorsal ^, of base of

anal y^, of caudal ^ of the total length. Height of head nearly 1,

of body rather more than ^, of dorsal \, of anal g of the total length.

Eyes. Transverse diameter \ of length of head, 2^ transverse dia-

meters apart, 1 \ from end of snout.

Dorsal profile rather more convex than that of the abdomen.
Cleft of mouth extending nearly to beneath the anterior margin

of the orbit. Nostrils generic. Prteorbital irregularly pentagonal,

the anterior margin the longest, the anterior superior the shortest.

In adults the summit of the head very rugose, and a slight depression

extends across the snout just anterior to the nostrils. Nasal pair of

cirri thin, reaching as far as anterior margin of the orbit ; maxillary

thicker, but shghtly shorter.

Fins. The dorsal, nearly square, commences midway between snout

and base of the caudal, and is situated in the posterior lialf of the

body ; first entire dorsal ray minute, the second longer, the third

only two-fifths of the length of the fourth, which last is broad,

nearly as long as the first soft ray, strong, entire, and has a short

soft articulated termination ; the last soft ray is divided at its root.

Caudal deeply forked, lobes pointed.

Scales very large, nearly quadrangular, and in the adults having

very roughened margins ; some scales exist over the bases of the dor-

sal, anal, and caudal fins.

Lateral line first curves gently downwards for five scales, and tlien

proceeds direct to centre of caudal fin.

Teeth. Pharyngeal teeth pointed and slighted crooked at their

extremities, 5, 3, 2/2, 3, 5.

Coloiu's. Brownish green along the back, silvery white on the

abdomen ; cheeks glossed with gold ; dorsal fin dark grey
;
pecto-

rals, ventrals, and anal whitish, with a dash of pink ; caudal grey-

ish ; eyes golden.

Hab. Bowany and Seegoor Rivers.

This is the only large species of Puntius existing as an indige-

nous species at so high an elevation as 2900 feet ; the small Puntius

(jvayi, spec, nov., was also found at about the same height above

the sea. At Billicul, about 5700 feet elevation, I found it existing;

it had been introduced there some years previously ; and the first

fish I obtained was taken on a night-line, and nearly 4| lb. weight.

In the Bowany it has been taken 25 lb. weight. Their conveyance

alive during the hot months is difficvdt, but during the cold weather

exceedingly easy. Upwards of two dozen were placed in the Oota-

camund Lake, where, however, more are necessary ; and no doubt

they would succeed in the Pykara River.
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PuNTius (Barbodes) grayi, sp. nov.

B.iii. D. 3/G. P. 15. V. 8. A. 2/5. C 15. L. 1. 20. L. tr. 4/2.

Length of specimens up to 2| inches.

Length of head ^, of pectoral i-, of base of dorsal 4-, of base of

anal ^, of caudal | of the total length. Height of head -^ , of bcdy
i, of dorsal f, of anal ^ of the total length.

Ui/es. Diameter i of length of head, nearly 1 diameter apart, |
of a diameter from end of snout.

Profile of dorsal aspect considerably more convex than that of the

abdomen, there being a very considerable rise from the snout to the

anterior extremity of the dorsal fin, whilst from its posterior end
there is a rapid fall.

Cleft of mouth extends to under the anterior margin of the orbit.

Nasal cirri short ; the maxillary pair slender and equal in length to

the diameter of the orbit. Prseorbital longer thau high, irregularly

pentagonal and directed forwards.

Fins. Dorsal commences midway between the snout and the base

of the caudal fin ; the anal midway between the posterior extremity

of the orbit and the end of the caudal, which last fin is deeply

emarginate in its posterior two-thirds. Unbranched dorsal rays thin

and articulated.

Scales large ; some extended over the bases of the dorsal, anal,

and caudal fins.

Lateral line in single tubes ; it passes nearly direct from the pos-

terior superior margin of the opercle to the centre of the caudal fin.

Pharyngeal teeth in three rows, curved, sharp, 5, 3, 2/2, 3, 5.

Colours. Olive-green superiorly, with a dash of crimson, and be-

coming of a dirty reddish white on the abdomen. A broad black

band commences from under the whole extent of the base of the

dorsal fin, and passes downwards to just below the lateral line ; a

second band begins four scales beyond the posterior extremity of the

base of the dorsal, and passes down to one scale below the lateral

line ; there is also a slight blackish baud, often indistinct, at the

base of the caudal fin. Dorsal, caudal, and anal pinkish ; the pos-

terior extremity of the first black, whilst the anal is also margined
with black having an external w hite edge. In some specimens taken

from a high level (about oOOO feet) in a rapid stream fhe ground-

colour was of a brilliant crimson ; in a few young specimens the

caudal had the outer third of its caudal crimson edged with black.

Hub. The Bowany and Kullaar Rivers, at the foot of the Neilgher-

ries, and other streams on the lower slopes up to 3000 feet elevation.

I have named this pretty little Carp after Dr. J. E. Gray, F.R.S.

PuNTius filamentosus, Cuv. & Val.

Smcaal candee, Tam. The Red-tailed Carp.

B.iii. D. .-^/S. P. 17. V. 9. A. 2/5. C.15. L.l. 20. L. tr. 5/1.

Common in the Bowany.
This species of Puntius is easily conveyed alive from place to

place ; six specimens were placed alive in the Ootacamund Lake.
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PUNTIUS ARULItrS, Jei'doii.

B.iii. D.3/8. P. 15. V. 8. A. 2/5. C. 18. L.l. 23. L.tr.5/2.

Length of specimens up to 2 inches.

Length of head i, of pectoral y, of base of dorsal g, of base of

anal j^, of caudal g of the total length. Height of head
-f,

of body

5, of dorsal fin i, of anal 1 of the total length.

Ei/es. Diameter nearly ^ of length of head, | of a diameter apart,

^ a diameter from end of snout.

Profile of dorsal and ventral aspects about equally convex, the

greatest depth of the body being opposite the commencement of the

dorsal fin.

Cleft of mouth extending nearly to under the anterior margin of

the orbit. Nostrils generic. Prseorbital pentagonal. No cirri.

Fins. The dorsal commences midway between the snout and the

base of the caudal, and opposite the posterior third of the pectoral.

Anal arises midway between the centre of the orbit and the extremity

of the caudal, which last is deeply emarginate in its posterior three-

fourths.

Scales large, and extended over the bases of the dorsal, anal, and
caudal fins.

Lateral line in single tubes, first curving downwards to opposite

the posterior end of the pectoral, whence it proceeds direct to the

centre of the caudal.

Teeth. Pharyngeal teeth in three rows, crooked at their extremi-

ties and sharp, 5, 3. 2/2, 3, 5.

Colorirs. Olive-green on the back, becoming silvery white dashed
with green on tb.e abdomen. A black band of about two scales in

width passes from under the commencement of the dorsal fin, as low
as the lateral line ; a second from just below the posterior extremity

of the dorsal to the base of the anal fin ; and a third across the base

of the caudal. Dorsal, caudal, and anal junkish ; the first with a

black bar along its summit, whilst the caudal has also a slightly

black termination.

Hah. Bowany River.

Amblypharyngodon jerdoni. Day.

B.iii. D.3/7. P. 15. V.9. A. 3/5. C. 19. L. 1. 60. L.tr. 10/6.

Length of specimens up to Sjo inches.

Differs slightly from the Malabar species in having a minute first

undivided ray in the dorsal fin, and in the latter being rather lower

posteriorly.

The coloiu's also are not so bright, being more of a bluish green
along the back, whilst the lateral stripe is more of a steel-colour.

Hub. Bowany River.

Barilius rugosus, sp. nov.

Aart candee, Tam. River-Carp.

B.iii. D.3/8. P. 15. V.IO. A. 3/14. C.18. L.l. 40. L.tr. 8/3.

Length of specimens from -^^ of an inch to 4^ inches.
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Length of head nearly |, of pectoral jr, of base of dorsal ^, of

base of anal ^, of caudal a little above ^ of the total length. Height
of head i, of body :j, of dorsal fin g, of anal g of the total length,

£l/es. Diameter
'f

of length of head, L| diameter apart, 1 dia-

meter from end of snout.

Profile more convex on the ventral than on the dorsal aspect.

Cleft of mouth large, directed forwards and slightly upwards, ex-

tending posteriorly to beneath the middle of the orbit. The lower

jaw is received at its termination into a slight cmargination formed
by the junction of the intermaxillaries. The anterior surface of the

snout, and the sides of the intermaxillaries and of the lower jaw,

covered with large glands ; some also exist along the inferior surface

of the lower jaw. Nostrils at anterior superior angle of the orbit,

nearer to it than to the end of the snout, and divided from one an-

other by a membranous valve ; the posterior broad and patent, the

anterior semitubular.

Fvis. Dorsal commences midway between snout and middle of

caudal fin, and opposite the anterior third of the ventral, extending

posteriorly to above the third anal ray. Caudal moderately emar-

ginate, lower lobe slightly the longest. Anterior extremities of

dorsal and anal fins the highest ; the former with a slightly convex,

the latter with a convex and concave margin.

Scales moderately large, with from two to three raised lines on
each. The base of the dorsal scaleless, of the anal slightly scaled.

Two long free scales at the base of the ventral. Base of caudal scaled.

Lateral line in single tubes on each scale ; it passes downwards
nearly to the abdominal profile, along which it runs parallel.

Teeth. Pharyngeal teeth in three rows, curved, slightly hooked,

and pointed at their extremities, 5, 4, 2/2, 4, 5.

Colours. Head purplish silvery, generally of a shade of grey

glossed with purple, becoming silvery white along the abdomen.
About fifteen vertical greyish silvery bands pass from the grey of the

back to nearly as low as the lateral line ; in the old males they are

more in the form of large oval spots. Fins greyish, the anterior extre-

mity of the dorsal and anal tipped with white. In a very few young
the body was marked with black bands in the form of the letter W.
The old males differ so much from the young and the females as

at first to appear like different species ; in the latter the scales are

quite smooth, and but few glands around the jaws. Some of the

males, on the contrarj^, when full-grown, have from one to three

rough spots on each scale in the posterior half of the body, the

lateral line is indistinctly apparent, the caudal fin is comparatively

short, and its lower lobe considerably the longest.

This species differs from the Barilius bakeri, being of a more
slender shape, whilst the jaws are surrounded by large glands, and,

instead of a few distinct oval or round spots along the lateral line,

it has fifteen distinct stripes.

Fishes of this genus are invariably called Trout by Europeans.

Hab. The Bowany and Seegoor Rivers, and the rapid streams

along the lower slopes of the Neilgherries.
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Barilius (Pachystomus) cocoa, Buch. Ham.

B.iii. D. 2/7. P. 13. V. 9. A. 2/7. C. 18. LA. 42. L.tr.9/3.

Length of specimens to 5 inches.

The existence of a short pair of nasal, and a second pair of maxil-

lary cirri about equally long was very apparent. Ilaving captured

an identical fish at Kurnool, I have but little doubt that it is Bu-

chanan Hamilton's fish, with which it exactly agrees.

Hall. Bowany Kiver, where, however, it is not common.

Paradanio aurolineatus, Day.

Poai'ah cimjoo candee, Tarn.

B.iii. D.y^,. P.14. V.7. A. j-^. C.19. L.L35. L. tr. 7/2.

Length of specimens to 4^ inches.

The coloration differs slightly from the INfalabar species, in that

here there are some irregular vertical yellow lines on the fore part of

the body, and the blue between the yellow lines and the opercular

spot is less distinct. The lower half of the dorsal fin is also darker.

Hab. Billicul, where it was imported and breeds ; also the Bowany

and Seegoor Rivers. Some were placed in the Ootacamund Lake.

It grows to about G inches in length.

Paradanio neilgherriensis, sp. nov.

Cowlie, Tarn.

B.iii. D.^„. P. 15. V. 10. A. 2/10. C. 20. L.1.35. L. tr.

•V2. Vert.H

Length of specimens up to 3h inches.

Length of head |-, of pectoral ^, of base of dorsal ^, of base of

anal g, of caudal | of the total length. Height of head -^^, of body

\, of dorsal ^, of anal g of the total length.

Eyes. Diameter ^ of length of head, 1| diameter apart, f of a

diameter froui end of snout.

Profile more convex on the ventral than it is on the dorsal aspect.

Body compressed.

Cleft of mouth extending to under the anterior margin of the

orbit, with the lower jaw directed rather upwards, and having a

slight knob at its termination, so that when the mojith is closed it

forms the anterior end of the fish. Nostrils at anterior superior

angle of the orbit, nearer to it than to the end of the snout, and di-

vided from each other by a membranous valve.

Fins. The dorsal commences midway between the snout and the

middle of the caudal fin, and opposite the posterior third of the

ventral, extending to above the fourth anal ray. Caudal emarghiate

in its posterior fourth. Anterior ends of dorsal and anal fins the

highest,

Scales of medium size ; none over the bases of dorsal or anal fins,

but a few over the caudal.

Lateral line commencing from the upper posterior margin of the
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operclc, bends directly downwards to opposite the posterior extremity

of the pectoral fin, it then follows the curve of the abdomen to its

termination ; it consists of single tubes.

Teeth. Pharyngeal teeth crooked and pointed, 5, 4, 2/2, 4, 5.

Coloius. Back greenish, sides silvery, with a purplish tinge along

the abdomen, and a badly marked broad steel-blue stripe extending

from behind the eye to the caudal fin ; it is bounded superiorly and
interiorly by a narrow bright yellow band. Fins yellowish, with fine

black dots, the external portions of dorsal and anal the highest.

The colours vary in different places.

Hab. Ootacamund Lake, Pykara, Avelanche, and Kaity streams.

This is the only indigenous fish of the hills.

With short dorsal Jin, and an elonyaled ray in ventral fin.

Paradanio elegans, spec. nov.

B.iii. D. 1/3. P. 11. V.8. A. 2/23. C. 19. L. 1. 52. L.tr.8/2.

Length of specimens up to 3^ inches.

Length of head \, of pectoral \, of base of dorsal J^, of base of

anal \, of caudal nearly \ of the total length. Height of head 1, of

body f, of dorsal g, of anal ^ of the total length.

Hyes. Diameter \ of length of head, | of a diameter from end of

snout, \\ apart.

Profile of dorsal aspect rises slightly to the base of the dorsal fin
;

along the abdominal surface there is a regular curve from the sym-
physis of the lower jaw to the end of the anal fin. Body strongly

compressed.

Cleft of mouth deep, oblique, and reaching to nearly under the

anterior margin of the orbit. Snout short. Upper jaw slightly

compressed; lower jaw the longest; both covered by thin lips.

Nostrils generic.

Fins. Dorsal commences over the middle of the anal. Ventral
with an elongated ray extending backwards as far as the middle of
the anal, which last fin is highest anteriorly. Caudal lobed, the in-

ferior lobe both largest and longest.

Scales with two or three diverging striae. Base of dorsal not
scaled, of anal scaled.

Lateral line in single tubes ; it first curves round the base of the
pectoral fin, and just beyond the vciUral attains within two scales

of the abdominal profile, which it follows as far as the posterior ex-

tremity of the anal, and then curves upwards to the centre of the

caudal.

Teeth. Pharyngeal teeth crooked at their extremity and pointed,

5, 4, 1/1, 4, 5.

Colours. Greenish, with a silvery band extending from opposite
the upper margin of the opercle to the upper portion of the caudal
fin. Abdomen silvery. Several irregular yellow bars pass down-
wards from the back to the abdomen. Cheeks silvery. Fins dia-

phanous. Eyes golden.

Hab. Bowany River.
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Rasbora neilgherriensis, spec. nov.

Ovaree candee. Tarn.

B.iii. D. 2/7. P. 13. V. 8. A. 2/5. C. 18. L.1.34. L.tr.6/3.

Length of specimens to 5^ inches.

Length of head -fj,
of pectoral g, of base of dorsal y^^, of base of

anal -^i^, of caudal -^ of the total length. Height of head ^, of

body ^, of dorsal ^, of anal l of the total length.

Eijes. Diameter ^ of length of head, \h diameter apart, 1 dia-

meter from end of snout.

Profile more convex on the ventral than on the dorsal aspect,

v?hich last is almost straight.

Cleft of mouth extending to beneath the anterior margin of the

orbit ; it is directed upwards, and there is a slight knob below the

anterior extremity of the lower jaw. Nostrils at anterior superior

angle of the orbit, nearer to it than to the end of the snout ; the

posterior broad and patent, divided by a valve from the anterior,

which has elevated margins. Praeorbital irregularly pentagonal, its

anterior margin the longest, its anterior superior very short.

Fins. Dorsal commences midway between the snout and centre of

the caudal fin, and over the middle of the ventral, extending back-

wards to opposite its posterior extremity. Caudal broad, slightly

lobed in its posterior fourth, in adults the lowest lobe being the

longest. Anterior extremities of dorsal and anal the highest.

Scales moderately large ; none on the base of either the dorsal or

anal, some on the caudal.

Lateral line consists of single tubes ; it makes a very gentle curve

downwards, from the posterior superior angle of opercle to above the

ventral fin, whence it runs parallel with the abdominal profile.

Teeth. Pharyngeal teeth crooked, pointed, 5, 3, 2/2, 3, 5.

Colours. Back dull greenish brown, fading to white glossed with

purple on the abdomen. Opercles silvery. A darkish silvery line

runs along the opercles and side of the body, having a broad silvery

band below it. Fins yellowish grey ; base of caudal dark grey.

Eyes bluish green.

This species is said to grow to eight inches in length, and takes

either a fly or a worm. In the Billicul Lake (to which place it was

imported) it breeds very readily.

Hab. Bowany and Seegoor Rivers, also the Billicul Lake.

Rasbora woolaree, spec. nov.

Woolaree candee, Tarn.

B.iii. D.2/7. P. 13. V.8. A. 2/5. C. 18. L.1.30. L.tr. 5/2.

Length of specimens up to 3 inches.

Length of head |, of pectoral ^, of base of dorsal J^, of base of

anal y^, of caudal \ of the total length. Height of head y^j-, of

body 5, of dorsal i, of anal y^^^ of the total length.

Eyes. Diameter ^ of length of head, 1^ diameter apart, | of a dia-

meter from end of snout.
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Profile more convex on the ventral than on the dorsal aspect,

which last is nearly straight.

Cleft of mouth extending to under the anterior margin of the

orbit ; upper jaw broad ; the lower jaw with a well-marked knob at

its anterior extremity, and which is received into a rather deep

emargination in the centre of the upper jaw, where, when the mouth
is closed, it forms part of the upper profile. Upper surface of head

nearly flat. Nostrils generic. Prseorbital irregularly pentagonal,

pointing downwards and backwards, its posterior margin the longest,

its posterior inferior margin the shortest.

Fins. Dorsal commences midway between the snout and the centre

of the caudal fin, and over the middle of the ventral, extending

backwards to over its posterior extremity. Caudal broad and deeply

lunated in its posterior half. First divided rays of dorsal and anal

the highest.

Scales moderately large, some on base of both anal and caudal fins.

Lateral line consists of single tubes ; it makes a ratber concave

curve downwards from the posterior superior angle of the opercle to

opposite the end of the pectoral fin, whence it passes parallel with

the abdomen to the lower third of the caudal fin.

Teeth. Pharyngeal teeth sharp, curved, 5, 3, 2/2, 3, 5.

Colours. Olive-green superiorly, becoming lighter on the abdo-

men, with a purplish gloss. A leaden-blue stripe passes from the

eye to the centre of the caudal fin ; it has a dull yellow edging above.

Fins orange.

Said never to exceed four inches in length. It is common in the

Bowany River.

This species of Rasbora differs materially from the R. neilgher-

riensis in its comparatively longer head, its larger eye, its moutb,

its preeorbital, its lateral line, and the shape of the caudal fin.

Fishes of this genus are avoided as food by the natives of some
portions of the Madras Presidency whilst cholera is present, as they

are considered to predispose the eater to attacks of tbis scourge.

Genus Esomus.

I have in this place introduced a fish of this genus, of which I

have been favoured with many specimens captured by Mr. Assistant

Apothecary Everard at Trichoor, near Cochin. It is exceedingly

interesting, because Valenciennes' s specimen was obtained from a

hot spring in Ceylon, and Dr. M'Cielland's from a hot spring in

Bengal. Although not captured near the Neilgherries, I shall de-

scribe it in this place with reference to the next species.

ESOMXJS MALABARICUS, Sp. UOV.

B.iii. D. 2/7. P. 12. V. 9. A. 2/5. C. 19. L. I. 32. L. tr. 7.

Length of specimens up to 3 inches.

Length of head ^j, of pectoral 'i, of base of dorsal -^.-j, of base of

anal jV> of caudal | of the total length. Height of head §, of body

\, of dorsal ^, of anal ^ of the total length.
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Eyes. Diameter f of length of head, li diameter apart, 1 dia-

meter from end of snout.

Profile from snout to anterior margin of dorsal fin almost straight,

then sinking along its hase it again becomes straight. Abdominal
profile more convex. Body compressed.

Cleft of mouth short, oblique, not extending halfway to the orbit

;

the anterior surface of the lower jaw, when the mouth is closed,

forms part of the upper profile. Snout rather depressed. Lower
lip rather fleshj^, not covering the tip of the lower jaw. The supe-

rior pair of cirri reach as far as the middle of the orbit ; the inferior

pair extend from the angle of the mouth to beyond the base of the

ventral fin. Prgeorbital triangular, apex below.

Flits. Dorsal short, placed opposite the anal, and commencing
midway between the anterior margin of the orbit and posterior

extremity of the caudal fin. Pectoral large, falcated, reaching to

the commencement of the ventral, which is short. Caudal deeply

lunated.

Teeth. Pharyngeal teeth slightly crooked and pointed, bla, in a

single row.

Scales of moderate size.

Lateral line absent.

Colours. Greyish silvery above, becoming silvery white below the

middle of the body, along which runs a silvery stripe, which has a

narrow yellow edge superiorly. In one specimen the silver stripe

was edged superiorly by a broad black band.

Hab. Trichoor in Malabar.

Subgenus Nuria.

Differs from Esomiis in the presence of a lateral line strongly

curved.

EsoMus (Nuria) maderaspatensis, sp. nov.

B.iii. D. 2/7. P. 12. V. 9. A. 3/5. L. 1. 32. L. tr. 5/2.

Length of specimens up to 3 inches.

Length of head -fj, of pectoral |, of caudal ^ of the total length.

Height of head \, of body |, of dorsal \, of anal j- of the total

length.

Eyes. Diameter f of length of head, 1 diameter apart, | of a dia-

meter from end of snout.

Cleft of mouth short, oblique, not extending above one-third of

the distance to below the orbit, and gape three times as wide as the

cleft is deep. Two pairs of cirri, as in the last species.

Fins. Dorsal short, its anterior half in advance of the origin of

the anal. Pectoral does not extend so far as the ventral ; neither

does the latter reach the anal. Caudal deeply lunated.

Teeth. Pharyngeal teeth in one row, straight and sharp, 5/5.

Colours. Silvery white, with a silvery line extending along the

centre of either side. Fins diaphanous.

JJab, Bowany River. It is also exceedingly common at Madras.
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Chela argentea, sp, nov.

Wellachee candee, Tarn. The White Carp.

B. iii. D. 3/7. P. 15. V. 8. A. 3/14. C. 19. L. 1. 40-45.

L. tr. 7/2.

Length of specimens to 5| inches.

Length of head nearly \, of pectoral a little above i, of base of

dorsal yS^, of base of anal above A, of caudal a little more than \ of

the total length. Height of head j^jj, of body above i, of dorsal fiu

nearly i, of anal nearly \ of the total length.

Eyes. Orbits circular, their upper margin close to the profile.

Diameter not quite \ of length of head, 1 diameter apart posteriorly,

I anteriorly, and the same distance from the end of the snout.

Profile rises to over the centre of the pectoral fin, whence it pro-

ceeds direct to the base of the caudal. Its abdominal profile is more
convex than its dorsal. Abdomen sharp, cutting anteriorly j body
and head compressed laterally.

Cleft of mouth extending to beneath the anterior third of the

orbit ; the lower jaw is directed obliquely upwards, so that its ante-

rior extremity is nearly level with the dorsal profile. The lower jaw
has a knob at its symphysis, which is received into an emarginatiou

formed by the intermaxillary bones. Nostrils generic. Prseorbital

nearly oval, its superior and inferior margins being twice the length

of its anterior and posterior ones.

Fins. Dorsal situated in the posterior third of the distance be-
tween the snout and the base of the caudal fin, and over the com-
mencement of the anal. Pectoral commencing under the posterior

extremity of the opercle, extends to rather beyond the base of the

ventral, which does not quite reach so far as the anal. Dorsal and
anal both highest anteriorly, with their external margins shghtly

concave, their first undivided rays minute. Pectoral and ventral

pointed, the outer ray of the first strong and undivided. Caudal
deeply lobed.

Scales moderately large, and with six or eight well-marked lines

radiating from their bases towards their circumferences. A few scales

exist along the anterior portion of the base of the anal and caudal fins.

Lateral line consisting of a single tube in each scale ; commencing
on a level with the upper margin of the opercle, it bends downwards
for about twelve scales, when it reaches above the base of the ventral

fin, from here it follows the curve of the abdomen to opposite the

lower third of the base of the caudal, when it suddenly ascends to

attain its centre.

Teeth. Pharyngeal teeth curved, pointed at their extremities, and
in three rows, 5, 3, 2/2, 3, 5.

Colours. Brilliant silvery, with a brownish-green back, divided

from the abdomen by a broad green band, which extends from be-

hind the upper part of the orbit to the centre of the caudal fin.

Fins yellowish ; external portions of dorsal and caudal stained with
dark, due to numerous minute black spots. Outer margin of anal

also darkish.
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Grows to about 8 inches in length, and is very numerous in the

Bowany.
Hab. The Bowany River.

NOTOPTERTJS PALLASII, CuV. & Val.

Amhutan ivahlah. Tarn. The Barber's \Yahlah.

B. vi. D. 9. P. 17. A. 108. V. 4. C. 13. L. 1. 225.

Length of specimens from 4^ to 10 inches.

Twenty- eight serrations along the anterior margin of the chest

and abdomen.
Its native name is derived from the form of the body being similar

to the knives which barbers employ for shaving.

Belone CANCiLA, Buch. Ham.

Coco meen. Tarn. " Long-nosed Fish."

B. X. D. 2/15. P. n. A. 2/15. C. 15.

Very common in the Bowar.y River. It is reputed to be very

destructive to young fish.

MuRyENA MACULATA, Buch. Ham.

Vellangoo, Tarn.

Common in the Bowany. Upwards of a dozen and a half were

placed in the Ootacamund Lake.

6. Description of a New Australian Bird pertaining to the

genus Malurus. Bv John Gould, F.R.S.

Malurus callainus. Turquoisine Malurus.

Male in full nuptial dress :

—

Entire crown of the head, mantle, and upper tail-coverts light

turquoise-blue ; ear-coverts similar in colour, but of a conspicuously

lighter hue ; throat rich cobalt-bhie ; entire abdomen and under

tail-coverts rich verditer-blue ; the turquoise-coloured feathers of the

crown are separated from those of the mantle by a band of jet-black,

while the mantle is again separated from the upper tail-coverts by a

conspicuous patch of the same colour ; a lunate band of deep black

also separates the cobalt-blue of the throat from the verditer-blue

of the under surface ; tail-feathers dull green, each slightly tipped

with greyish white ; wings brown, each feather tinged with greyish-

green on its outer web : under surface of the shoulder buff; bill and

legs brownish black.

Total length 4h inches, bill h, wing
-J,

tail 2^, tarsi jr.

Ilab. South Australia.

Remark.—This very beautiful bird is closely allied to Malurus
melanotus and M. splendens ; but on comparison the distinctive

characters of each become very apparent.
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For this new species and many other fine objects I am indebted

to Mr. S. White, of Adelaide, South Australia, -nho procured them

in the interior of that country.

7. Descriptions ofNew Species of Shells collected l)y Geoffi'ey

Nevill, Esq.; at Mauritius. By Henry Adams^ F.L.S.

(Plate XIX.)

VoLVARiA (Volvarina) pusilla, H. Ad. (PL XIX. fig. 1.)

V. testa fusiformi, 'pallida ; spira elevata, apice ohtusiiiscula

;

anfr. 5, convexiuscuUs, ultimo antiee attenuate, fostice paulum
ascendente ; columella quadniplicata ; apertura anyusta ; lahro

incrassato, intus dentato.

Long. 5, diam. 2\ mill.

Hab. Port Louis Harbour, Mauritius.

This small species of the genus Volvaria has much the appearance

of V. neglecta, Sow. ; but the outer lip is strongly denticulated, while

that of V. neglecta is smooth.

Macrochlamys minima, H. Ad. (PI. XIX. fig. 2.)

M. testa subperforata, depressa, discoidea, tenui, vix striatula,

pellucida, nitida ; sjnra p)laniuscula, sittiwa profunda ; anfr. 4,

eonvexis, ultimo non descendente, bast convexo ; apertura vix

obliqua, lunari ; perist. simplici, acuto, margine colmnellai'i

superne refexiuscido.

Diam. U, alt. | mill.

Hab. Near Port Louis, Mauritius.

Although this species is so minute, it appears to be adult, and is

therefore deserving of record.

Macrochlamys perlucida, H. Ad. (PI. XIX. fig. 3.)

M. testa anguste umbilicata, depressa, tenui, Icevigata, pellucida,

nitida; spira brevissime conoidea, sutura marginata ; anfr. 5|,

convexiuscuUs, arete convolutis, ultitno vix descendente, 2^eri-

pheria rotundato, basi medio impresso ; apertura obliqua, lu-

nari ; 2^erisf. simpiici, recto, margine columelluri superne re-

fexiusculo.

Diam. 6, alt. 4 mill.

Hab. Peter Botte, Grand Bassin, Trou-aux-Cerfs, ^Mauritius.

" The animal of this species presents a very pretty appearance, the

mantle being of a bright-yellow colour spotted with black, and the

foot bright yellow, while the tentacles are entirely black."

—

G. Nevill.

Stylodonta (Erepta) rufocincta, H. Ad. (PI. XIX. fig. 4.)

S. testa vix perforata, conuideo-lenticiduri, solidida, superne con-

fertim arcuato-striata, pullide rufa, fascia rufa supra carinam

alteraque suturali ornata ; spira paruni elevata, apice obtusa,
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sutura leviter impressa ; anfr. 6, planiusculis, lente accrescen-

tibus, ultimo antice breviter descendente, peripheria angulato,

bnsi modice convexo, sublcuvigato, leviter concentrice striata,

albido ; apertura obliqua, rotundato-lunari ; perist. simplici,

marginibus callo crasso junctis, columellari declivi, incrassato,

supra perforationem rejlexo.

Diam. maj. 13, min. 12, alt. 7h mill.

Hab. On sandhills near the sea-shove, Coromandel, Mauritius.

Stylodonta (Erepta) nevilli, H. Ad. (PI. XIX. fig. 5.)

S. testa subperforata, depresso-conica, oblique costulis undulatis

gj'anulosis remotiusculis niunita, pallide fulva ; spira breviter

conoidea, apice obtusa, sutura impressa ; anfr. 8, convexis, lente

accrescentibus, ultimo non descendente, ad 2)eripkeria)n suban-

gulato, subtus convexo ; apertura obliqua, lunato-rotundato

;

2^erist. acuto, intus labiato, marginibus callo tenui Junctis, co-

lumellari incrassato, rejlexiuscido.

Diam. maj. 12, min. 10, alt. 7 mill.

Hab. The Pouce Mountain, Mauritius.

This species has characters in common with both <§. suffulta, Bens.,

and S. setiliris, Bens., but is larger and less globose than the former,

and is without the prominent columellar tooth of the latter ; while

from the latter it also differs in being larger, less umbilicated, and in

the absence of the undulate lines of hairs. I have much pleasure in

naming it after Mr. Geoffrey Nevill, a very enterprising young natu-

ralist, to whom I am indebted for the opportunity of describing this

and the other species included in this paper.

Pupa (Pagodella) ventricosa, H. Ad. (PL XIX. fig. 6.)

P. testa profunde rimata, ovata, tenuiuscula, oblique striatula,

pallide fusca ; spira convexo-conica, sutura impressa; anfr. 5,

convexiusculis, ultimo ventricoso, basi rotundato ; apertura

semiovali, plica parietali compressa, intrante, et dente prope

insertionem marginis dextri munita ; perist. simplici, vix expan-

siusculo, marginibus callo junctis, dextro subsinuato, columel-

lari superne dilatato.

Long. 2\, diam. 1| mill.

Hub. The Moka Ravines, Mauritius.

This singular little species I cannot satisfactorily refer to any of

the present subgenera of the genus Pupa, and I therefore propose a

new subgenus for it under the name of Pagodella, which may be

characterized as follows :

—

Subgenus Pagodella, H. Ad.

Testa rimata, ovata, optaca ; anfr. convexi ; apertura semiovalis,

2)licis parietalibus 2; perist. tenue, rectum, vix expansiuscidum,

marginibus callo junctis.

GiBBUs (Gibbulina) nevilli, H. Ad. (PI. XIX. fig. 7.)

G. testa rimata, cylindracea, solidiuscula, oblique sinuato-costata,
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albida; spira ci/Iindrica, apice ohtusa, sutura mediocri; anfr.9,

lilaniusculis, ultimo non ascendente, basi angidato ; apertura
parum obliqua, rhombeo-ovaU, dente parietali compresso, in-

trante, et plica columellari obsoleta munita ; iperist. breviter

expanso, maryine dextro iiitus lahiuto, columeflari patente.

Long. 24, diam. 6 mill. ; ap. Gg mill, longa, 4 lata.

Hab. The Pouce Mountain, Mauritius.
" The foot of the animal in this species is orange ; the mantle is

also orange, slightly mottled with black anteriorly, more densely so

posteriorly; and the tentacles are black."

—

G. Nevill.

I have named this species in honour of Mr. William Nevill, the

father of Mr. Geoffrey Nevill, a gentleman well known as a mine-
ralogist.

GiBBUS (GONIDOMUS) NEWTONI, H. Ad. (PI. XIX. fig. 8.)

G. testa profunde arcuato-rimata, elongato ovata, oblique costata,

pallido-lutea ; spira convexo-conica, sutura impressa ; ar.fr. 8,

coHi'exiusculis, ultimo antice ascendente, basi comp>resso ; aper-

tura verticali, truncato-oblonga ; 2)erisf. breviter expanso, mar-
ginibus callo junctis, dextro intus incrassato, columellari pa-

tente.

Long. 24, diam. 1 1 mill. ; ap. 7 mill, longa, 6 lata.

Hab. Trouaux-Cerfs, Mauritius.

"This species was first found by Mr. Caldwell at Trou-au-Cerf,

and I have since found it alive at the same place. The animal has
the foot of a greyish flesh-colour, the mantle light brownish grey
closely veined with longitudinal dark brown lines, and the tentacles

of a dull purple."—G. Nevill.

Ennea (Gulella) modesta, H. Ad. (PL XIX. fig. 9.)

E. testa profunde perforata, ovato-oblonga, tenuiuscula, conferte
et minute costulata, nitida, pellucida, corneo-hyalina ; spira
ventrosa, sursum tumida, apice convexo-conica, sutura impressa;
anfr. 11, convexis, ultimo ascendente, basi rotundato ; apertura
verticali, ovali, plica compressa oblique descendente prope in-

sertionem maryinis dextri munita ; jjerist. expanso, subsoluto,

margine dextro sinuuto, intus tuberculifero.

, Long. .5, diam. supra medium 2fj mill. ; ap. \\ mill, longa, 1 mill,

lata.

Hab. Mauritius.

This species has hitherto been confounded with E. clavulata. Lam.,
but appears to be distinct. Among many specimens that came under
the notice of Mr. G. Nevill there was not one of an intermediate form.

Cyclostomus (Tropidophora) mauritianus, H. Ad. (PI
XIX. fig. 10.)

C. testa anguste iwibilicata, ovato-conica, tenuiuscula, pnllide
fulva, strigis fulvis ornata ; spira conica, apice acutiuscula ;

anfr. 5, convexis, bicarinatis, inter carinas undique costis irre-

Proc. Zool. Soc— 1867, No. XX.
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gulai'ibus subdistantibus mitnitis ; apertura vix obliqua, subcir-

culari ; jjerist. shnplici, marginibus approximatis, callo tenui

junctis, margine dextro recto, columellari medioci'iter expanso.

Diam. maj. 14, min. 12, alt. 17 mill.

Hab. The Pouce Mountain, Mauritius.

Cyclostomus scaber, H. Ad. (PI. XIX. fig. 11.)

C. testa profunde umbilicata, globoso-turbinata, tenuiuscula, spi-

i'aliter costulis subdistantibus et longitudinaliter striis elevatis

decussata, basi costulis spiralibus propioi'ibus, in umbilico re-

motioribus, 2}allide carnea, fascia rufa angusta infra periphe-

riam ornata ; spira turbinata, apice obtusiuscula ; anfr. 5,

convexis, ultimo rotunduto ; apertura verticali, circulari; perist.

simplici, recto, continuo, superne subangulato, breviter adnata.

Diam. maj. 12, min. 10, alt. 11 mill.

Hab. The Pouce Mountain, Mauritius.

Omphalotropis costellata, H. Ad. (PI. XIX. fig. 12.)

O. testa umbilicata, ovato-conica, tenuiuscula, spiraliter costulis

fliformibus subdistantibus, circa umbiliciim remotioribus,

su]jerne fere obsoletis munita, jyallide carnea, versus apicem

rubida, strigis fulguratis rujis picta ; spira cotiica, apice acu-

tiuscula, sutura profunda ; anfr. 7, convexiuscidis, ultimo ro-

tundato, in umbilico liris cequalibus munito ; apertura subver-

ticali, ovuli ; perist. recto, acuto, marginibus callo tenuijunctis,

columellari subincrassato, expaniusculo.

Long. 10, diam. 7 mill. ; ap. 6 mill, longa.

Hab. The Pouce Mountain, Mauritius.

Omphalotropis picturata, H. Ad. (PI. XIX. fig. 13.)

O. testa perforata, ovato-conica, oblique confertim striatula,

corneo-rufa, maculis et strigis albis notata ; spira conica, apice

acuminata, sutura submarginata et crenulata ; anfr. 6, con-

vexiusculis, ultimo rotundato ; apertura subverticali, oblongo-

ovata ; perist. simplici, margine dextro recto, columellari vix

expansiusculo.

Long. 6, diam. 3 mill. ; ap. 2 mill, longa.

Hab. The Pouce Mountain, Mauritius.
" The animal in this species has the tentacles yellow, tipped with

dark brown ; the foot almost white ; the mantle a kind of gre}

(varying), with its sides dark brown, and the same colour between

the tentacles."

—

G. Nevill.

Cassidula parva, H. Ad. (PI. XIX. fig. 14.)

C. testa subperforata, ovato-conica, solidula, spiraliter confertim

costulata (^prope suturam costulis majoribus), longitudinaliter

minute striata, sordide alba ; spira conica, apice mucronata

;

anfr. 6, convexiusculis, ultimo basi attenuato, antice crista ob-

tusa munito; apertura subobliqua, ovali ; plica parietali I,

compressa, snbtransversa, nodulo supero obsoleto ; jjlica coin-
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mellari paulo minore, illi parallela ; perist. simplici, margine

dextro vix expunsiusculo, intus medio unidentato, columellari

calloso, dilatato.

Long. 4, diam. 2i mill. ; ap. 2 mill, longa.

Hab. Port Louis Harbour, Mauritius.

Plecotrema exigua, H. Ad. (PI. XIX. fig. 15.)

P. testa profunde rimata, ovato-conica, solida, spiraliter valde

sulcata, longitudinaliter striata, pallidefulva ; spira conoidea,

apice mxicronata ; anfr. 8, planiusculis, infra suturam sidco

profunda et lato exaratis, ultimo basi attenuato, pone apertn-

ram valde cristate ; apertura subobliqua, angusta ; plicis parie-

talibus 2, superiore tuberculiformi, altera bipartita ; plica co-

lumellari compressa, subhorizontali ; perist. simplici, margini-

bus callo crasso junctis, dextro intus incrassato, tridentato,

dente superiore minuto, columellari dilatato, patent e.

Long. 6, diam. 3^ mill. ; ap. 2 mill, longa.

Hab. Trou d'Eaux Douces, Mauritius.

8. Descriptions of New Species of Shells.

By Henry Adams, F.L.S.

(Plate XIX.)

Nanina (?Rotula) conulus, H. Ad. (PI. XIX. figs. 16, 16a.)

N. testa imperforata, trochiformi, tenui, oblique striata, superne

liris spiralibus obsoletissimis signata, rubella-cornea, ad cari-

nam et ad suturas pallidiore ; spira canaidea, apice abtusius-

cula, sutura distincta ; anfr. 6, canvexiusculis, ultimo non
descendente, carinato, basi convexo ; apertura subobliqua, te-

tragono-lunari ; perist. recto, acuta, ynarginibus convergentibus,

columellari verticali, superne breviter reflexo.

Diam. maj. 11, min. 10, alt. 12 mill.

Hab. Newera Ellia, Ceylon {Coll. F. Layard).
This species, which is closely allied to N. concavospira, Pfr., was

obtained by Mr. Frederick Layard from Newera Ellia, Ceylon, at an
elevation of 6500 feet above the level of the sea. I have referred it

with doubt to the subgenus Rotula, the animal of the typical species,

N. detecta, not being known. In the figure given of the animal, in

this case, the truncature of the foot is distinctly shown ; while the

animals of certain Indian species, considered by Mr. W. T. Blanford
to belong to the same subgenus, are without such truncature, the

mucus-pore being above the flattened posterior extremity.

BuLiMULUs (Ena) pusillxjs, H. Ad. (PI. XIX. fig. 17.)

B. testa sinistrorsa, rimato-perforata, cylindrico-turrita, tenui,

incequaliter striata, vix nitidula, olivaceo-fusca ; spira elongata,

sursum parum attenuata, apice obtusiuscula, sutura distincta ;
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anfr. 7 , convexiusculis, ultimo § lonyltudinis vix cequante, basi

rotundato ; aperhira verticnli, semiovafi
; perist. recto, mnr-

gine columellain subverticali, superne dilatato, patente.

Long. .5, diain. 2 mill.

Hub. Matelle, Ceylon {CoU. F. Layard).

This small species was collected b}^ Mr. Frederick Layard at Ma-
telle, Ceylon, and is pecnliar from being, at least so far as I know,

tlie only sinistral land-shell that has yet been met with in the island.

Apicalia scitula, II. Ad. (PI. XIX. fig. 18.)

A. testa subulata, soUdiuscula, subpe.llucida, politiisima, alba,

fascia suturali subdiaphana ornuta ; spi)-a atfenuata, sutvra

indistincta ; anfr. 12, apicalibus 3 stilinis, deinde jjlaniusculis,

ultimo rotundato ; apertura subovali ; labio incrassato, tenui,

calloso ; labro valde sinuato, vix incrassato.

Long. 10, diam. 3^ mill. ; ap. 3 mill, longa.

Hab. Borneo {Coll. II. Adams).

Colina pygm^a, H. Ad. (PL XIX. fig. 19.)

C'. testa piipifoi'mi, tenuiuscula, flavida, strigis fulvis nonnullis

ornata ; spira medio infata, sursum convexo-turrita , apice oh~

tusiuscida ; anfr. 7, convexiusculis, longitudinalifer nodoso-

plicatis et transverse leviter striatis ; plicis longitudinalibus

in anfractu idtimo fere obsolefis, striis transversis, ad suturas

moniliformihns, etfusco lineatis; anfractu ultimo |^ longitudinis

(cquante, contracto, et in medio subangulato ; apertura semi-

ovali, canali brevi recuriw ; columella obliquu, arcuata, oblique

striata, vix callosa ; labro valde expanso, extrorsum incrassato.

Long. 10, diam. 3 mill.

Hab. Borneo {Coll. H. Adams).

This species is another interesting addition to the small genns

Colina. The species I lately described as C. gracilis I find has been

since described by Mr. G. B. Sowerby under the name of C. co-

arctata.

Genus Parmella, II. Ad.

Testa haliotidea, tenuissima, epidermide cornea, extra tesfam

producta ; spira plana, vertice laterali ; anfr. paucis, idtimo

maxima; apertura ampla.

This pecnliar form is probably closely allied to Varmacella ; but

the shell of the latter is shown in Cuvier's figure of the typical species

(P. olivieri) to have a posterior, terminal and rather prominent apex.

It is also somewhat similar to the South American genus Peltella,

Beck {Gceotis, Shuttl.), but differs in being more depressed, and in

the horny polished epidermis with which it is furnished extending

widely beyond the posterior part of the margin.

Parmella planata, II. Ad. (PI. XIX. fig. 20.)

P. testa depressissimn, halintidiformi, tenuissima, epidermide
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luteo-fulvu cornea politissitna induta, extra murgineni postice

late expnnsa, striyls incrementi subplicutu ; spira minutissima,

plana, sutura distincta, vertice laterali, ad \ diametri maxhni
posito ; anfr.'d, rapide accrescentihas, idtimo viaximo, horizon-

taliter co?n2)resso, peripheria rotumlato ; apevtura suhhorizon-

tali, ovato-lxnari, spira intus conspicua.

Diam. maj. 15, miu. 10 mill., epidennide exclusa.

Hab. Fiji Islands {Coll. H. Adams).

BuLiMus (Mesembrinus) gealei, H. Ad. (PI. XIX. fig. 21.)

B. testa subperforata, oblongo-ovata, tenui, oblique striata, striis

spiralibus ruyosis decussata, nitida, straminea, fasciis fiiscis

interruptis pleruimiue ornata ; spira conica, acutiuscula, sutura

submaryinuta ; anfr. 6,planiusculis, ultimo spiram subcefpianfe,

basi rotundato ; apertura parum oblicpia, ovaU-oblonya ; perist.

simjilici, recto, muryine columellari superne appresso-rejlexo,

perforationem fere claudente, basali arcuato.

Long. 29, diam. 14 mill.

Hab. Mexico. Collected by Mr. Boucard.

9. Descriptions of New Species of Shells from Japau.

By Arthur Adams, F.L.S. &c.

(Plate XIX.)

1. Agadina gouldi, a. Ad. (PI. XIX. fig. 22.)

A. testa vix umbilicata, helicoidea, subinjiata, tenui, pellucida ,

anfr. 3|, rapide accrescentibus ; apertura obliqua, cucullatu.

Diam. 1^ mill.

Hab. Kino-Osima, in shell-sand.

This sj)ecies is much smaller than A. cucullata of Gould, which

he states is a quarter of an inch in diameter.

2. Agadina stimpsont, A. Ad. (PI. XIX. fig. 23.)

A. testaprofunde umbilicata, planorboidea, depressa, tenui, albida;

anfr. 3|, lente accrescentibus ; apertura obliqua, campanulata.

Operculum tenuissimum, corneum, extus co7icavum, multispirale.

Diam. 1 mill.

Hab. Kino-Osima, in shell-sand.

This is much more depressed and ])lanorbular than the former,

and the umbilicus is deeper and more open.

Mangelia splendida, a. Ad. (PI. XIX. fig. 24.)

M. testa elonyato-fusiformi, solidula, subpellucida, nitida, lonyi-

tudinaliter plicata plicis obtusis incequalibus, spiraliter lineata

lineis elevatis subdistantibus, postice prominentibus et validi-

oribus munita ; albida, maculis fasciisque interruptis ferruyi-

neis ornata; spira turrita, apice submumillato, sutura im-
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j)res8a ; anfr. 11, conuexiusculis ; apertura subovali, \ totius

lonyitudinis ; cohunella rotu7idata, callo tenui induta ; lahro

acitto, sinuato, extus valde varicoso, intus Icevigato ; canali

lato, hrevi.

Long. 2-1, diam. 9 mill.

Hab. Gotto Islands, Japan.

The largest and most beautiful species of the genus.

Genus Iol.ea, A. Ad.

Testa tenuis, turbinato-turrita, umbilicata, seu rimata ; anfracti-

bus sculjitis, convexis, transversim liratis ; apertura ovata

;

plica parietali obsoleta aut celata.

I established this httle group under the name of lole in the * An-
nals ' for 1860, founding my diagnosis on a single specimen. Since

then, however, I have succeeded in obtaining both /. scitula and
another species, /. amabilis, in greater abundance ; and I find that

on breaking some examples the parietal plica exists, but is entirely

concealed. In I. amabilis it is conspicuous externally. The descrip-

tion and natural position of the genus, however, I still consider cor-

rect. I have altered the termination of the word lole, as there is a

genus of birds under that name. The group differs from Oscilla in

being thin and turbinate, with the axis more or less perforated, and

with the parietal fold either obsolete or entirely concealed.

1. Iol^a scitula, a. Ad. Annals, 1860.

Hab. Mino-Sima ; Seto-Uchi ; Akasi ; Mososeki ; Gotto.

2. loL^A SCULPTILIS, A. Ad.

Menestho sculptilis, A. Ad. Annals, 1861.

Hab. Mino-Sima ; Yobuko.
In the young shells the axis is rimately umbilicated.

3. lOLiEA AMABILIS, A. Ad.

I. testa turbinato-turrita, rimata, alba, tenui, subdiaphana ; an-

fractibus 6, convexis, transversim liratis, /iris acutis, angustis,

elevatis, distantibus, interstitiis longitudinaliter valde striatis,

suturis canaliculatis ; apertura aeuminato-ovata, antice pro-

ducta et effusa ; labio libera, arcuato ; plica parietali jjostica,

parva, iiiconspicua

.

Long. 3, diam. 1^ mill.

Hab. 0-Sima ; Tanabe ; Gotto, 48 fathoms.

A thin, semipellucid, exquisitely sculptured species, with chan-

nelled sutures.

Genus Oscilla, A. Ad.

Testa solida, ovata sen pyramidato-turrita, imperforata ; anfrac-

tibus transversim valde liratis ; apertura ovata aut subqua-

drata ; plica parietali valida, transversa, mediana.
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1. OSCILLA LIRATA, A. Ad.

Odostomia (Evalea) lirata, A. Ad. Annals, 1860.

Hab. Sado ; 0-Sima ; Seto-Uchi ;. Tsu-Sima.

2. OSCILLA SULCATA, A. Ad.

Odostomia (Evalea) sulcata, A. Ad. Annals, 1860.

Hab. Tsu-Sima ; Mososeki.

3. OSCILLA CINGULATA, A. Ad.

Monoptygma cingulata, A. Ad. Annals, 1861.

Hab. Takano-Sima.

4. OSCILLA ANNULATA, A. Ad.

Obeliscus annulatus, A. Ad. ; Sow. Thes. Mon. Obeliscus, pi. 171.

f. 26.

Hab. Mososeki ; Yobuko.

5. OSCILLA CIRCINATA, A. Ad.

0. testa elongato-ovata, 7'imata, tenuiuscula, alba, semiopaca;

anfractibus normalibus 5, plants, cingulis transversis angus-

tis elevatis regularibus ornatis, interstitiis longitudinaliter

concinne stfiatis ; aperfura oblonga ; plica parietali valida,

acuta, mediana, transversa; labro margine crenulato, intus

sulcata.

Hab. 0-Sima ; Takano-Sima.

A very pretty semipellucid species, delicate in texture and neatly

sculptured.

Genus Amaurella, A. Ad.

Testa parva, ovata, imperforata, alba, nitida, apice submamillato

;

apertura acuminato-ovata ; labio arcuato, simplici, subincras-

sato.

This little group of Japanese Mollusca will include a remark-
able shell I described as Macrocheilus japonicus, but which ap-

pears to have greater affinities with Amaura. I now add diag-

noses to two other shells, which seem to belong to the same type of

form.

1. Amaurella glabrata, A. Ad.

A. testa ovata, imperforata, solidiuscxda, alba, semiopaca, Icevi,

nitida ; anfractibus 3, planiusculis, ultimo elonguto, amplo ;

apertura oblonga, antice producta, subacuminata ; labio sim-

plici, arcuato, subincrassato.

Hab. Takano-Sima.

2. Amaurella semistriata, A. Ad.

A. testa ovata, imperforata, solidula, semiopaca, alba, nitida.
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vertice submamillato ; anfractibus Ah, planiusculis, longitudi-

7ialiter oblique strigillatis, anfractu ultimo magno, superne gla-

brato, inferne transversim striata, striis subdistantibus, con-

spicuis ; ajjertura acuminato-ovata ; labio arcuato, incrassato,

antice subplanato.

Hub. Kino-0-Sima.

Genus Putilla, A. Ad.

Testa turbinato-conoidalis, rimata, solida ; apertura subquadrato-
07'biculari ; labio rectiusculo, incrassato, antice subeffuso, vix

dilatato.

Founded on a little, solid, robust, subpellucid shell, which will

neither be affiliated to Eulima nor any other recognized form.

Putilla lucida, A. Ad. (PI. XIX. fig. 25.)

P. testa Candida, IfSvi, glabra, sublucida, rimato-umbilicata,

solida; anfractibus quatuor, convexis ; apertura ut supra.

Hab. Gotto Islands : 54 fathoms.

Fossarina picta, a. Ad. (PI. XIX. fig. 26.)

F. testa turbinata, depressa, late umbilicata ; spira parva ; an-

fractibus 4, convexis, spiraliter liratis, liris simjylicibus, aqua-
libus ; lutescente, maculis irregularibus atro-purpureis varie-

gata ; anfractu ultimo magno, ad peripheriam rotundato

;

apertura orbiculata, patula ; labio arcuato, acuta; labro 'pos-

tice dilatato, ascendente.

Diam. 3, alt. 2| mill.

Hab. Tanabe ; Kino-0-Sima : on the shore.

A species very similar in form to the type, F. patula. Ad. «& Aug.,
from Port Jackson ; b\it the lirae are equal and simple, the aperture

is nearly circular, and the outline of the shell is more orbicular. It

is marked with irregular purple-black radiating blotches, and the

umbilical region is generally pale yellow.

Amathina nobilis, a. Ad. (PI. XIX. fig. 27.)

A. testa capuliformi, solida, Candida ; apice mediano, dextrorsum
inclinato, involuto, acuta; extus valde bicarinata ; apertura

subcirculari, amplu, margine posteriore dilatato.

Diam. maj. 25, min. 22, alt. 17 mill.

Hab. Cape Notoro, Island of Saghalien.

I found this very remarkable shell cast up on the shore after a

gale, in company with Pilidium commodum, Middendorff, Velutina

coriacea, Pallas, and many other fine molluscous exuviee. There are

now three species of this group

—

A. tricarinuta, Chem., A. bicari-

nata. Pease, and A, nobilis.

Macrochisma sinensis, a. Ad. (PI. XIX. fig. 28.)

Animal very large and elongated, bearing the shell in a sloping
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direction, obliquely upwards, on the fore part of the body. The ten-

tacles are filiform and very long ; and the eyes, large, black, and con-

spicuous, are on slight swellings at their outer bases. The front

edge of the mantle is extended, and gives the appearance of a large

veil over the head. The mantle is not developed, nor does it cover

the shell as in some members of the Fissurellidce, and neither the

mantle-margin nor anal tube is fringed. The edge of the mantle is

furnished with short papillae, four on each side and two behind,

which are recurved over the edge of the shell. The anal tube is

elongate and cylindrical, and is directed backw'ards and a little up-

wards through the foramen in the shell. The foot, large and fleshy,

is produced behind, and tapers to a point ; it is ovate in outline,

and the sides are simple and not furnished with cirri or papillae, as

is the case with some other genera of the family.

In progression the form of the foot varies considerably, sometimes
being greatly dilated at the sides, and at others extended in front

and contracted and pointed behind.

Hab. Tabu-Sima, Japan : dredged from 25 fathoms of water.

There are about a dozen species of this group already described,

but the animal has not hitherto been figured. The tentacles are

red ; the eyes black, with a light areola ; the body is light brown,
lineated with darker brown.

Genus Ccelopoma, A. Ad.

Operculum elatum, conicum, concavum, corneum, lamina spirali

cornea insfrucfum. Testa subdiscoidea, late umbilicata : pe-

ristomate simplici, siiperne subangulato.

C(ELOPOMA jAPONicxjM, A. Ad. (Pi. XIX. figs, 29, 29 a.)

C. testa turbinato-depressa, striata, castanea ; spira vix elata,

sutura profunda ; anfractibus A\, convexis, cylindraceis, idtimo

antice subdilatato, descendente ; umbilico lata, profundo ; aper-

tura perobliqua, vix circulari, peristomate recto, superne sub-

anffulato.

Diam. maj. 14, min. 11, alt. 6^ mill.

Hab. Tsu-Sima. On dead leaves among stones in shady woods
and rocky places.

In this form of Ci/clophoridce the peritreme is similar to that of

Mi/xostoma or Cyclotus, being nearly simple and continuous, and
without the peculiar notch of Pterocyclos. The operculum, on the

other hand, is very similar in form to that of Vterocyclos, being ele-

vated, conical, and hollow ; but whereas in Pterocyclos the spiral

lamina is calcareous, and stands out horizontally from the margin of

the whorls, in Coeloptoma it is horny and closely imbricate.

While the animal is on the move, the operculum, which is car-

ried close to the body, is received into the cavity of the wide
umbilicus, and the foot tapers into a point beyond. This is the

same moUusk I described in the 'Annals' for 18G1 as a species of

Pterocyclos.
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The following is a list of the species of Cyclophoridce found by me
in Japan, with two exceptions :

—

Cyclotus campanulatus, Martens.

Hab. Yokohama {Martens).

Cyclotus fortunei, Pfr.

Hab. Tsu-Sima.

CCELOPOMA JAPONICUM, A. Ad.

Hab. Tsu-Sima.

Cyclophorus herklotsi, Martens.

Hab. Tsu-Sima.

Cyclophorus halophila, Bens., ? = musiva, Gould.

Hab. 0-Sima.

Japonia barbata, Gould.

Hab. Tago.

Japonia citharella, Gould.

Hab. Sado.

Alyc^us japonicus. Martens.

Hab. Tsu-Sima.

Alyc^us spiracellum. Ad. & Rve.

Hab. Tsu-Sima.

PUPINOPSIS ilUFA, Pfr.

Hab. Japan {Cuming).

PupiNOPSis MiNDORENSis, Ad. & Rve. =japonica, Mart.

Hab. Tsu-Sima.

DiPLOMMATINA EXIGUA, A. Ad.

Hab. Tsu-Sima.

Terebratula davidsoni, a. Ad. (PI. XIX. fig. 30.)

T. testa ovato-globosa, Icevi, albida, laminis increment i distinctis,

irregularibus, ad basin validioribus ; margine ventrali circu-

lari ; rostro producto, recurvato ; foramine parvo, perfecto ;

deltidio parvo, concavo ; apophysi simplici, ^ longitudinis testae

superante.

Long. 18, lat. 14, alt. 11 mill.

Hab. Satanomosaki, Japan : 55 fathoms.

This is the fourth recent species of Terebratula (as restricted)

known. It most resembles T. uva, from the Gulf of Tehuantepee,

but differs from it in its more solid structure and more globose form,

and in the foramen being smaller and entire.
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DESCEIPTION OF PLATE XIX.

Fig, 1. Volvaria [Volvarina) pusilla, 'Yig.Xb.

p. 303. ! 16,

2. MacrocMamys mmima, p. 303.

3. perlucida, p. 303. 17.

4. Stylodonta {Erepta) rufocincta,
'

p. 303. 18.

5. {Ereptcx) nevilli, p. 304. 19.

6. Pupa (Pagodella) ventricosa, p. 20.

304. 21.

7. Gibbus (GibbuUna) nevilli, p.

.304. 22.

8. {Gonidonui^i) 7iewtoiii, p. 23.

305. 24.

9. Ennea
(
Gidella) modesta, p. 305. 25.

10. Cydostomus {Tropidophora) 26.

mcmritianus, p. 305. 27.

11. scaber, 306. 28.

12. Omphahtropis cos.tellata,^.2f^. 29,

13. picturata, p. 306.

14. Cassidula parva, p. 306. | 30.

Plecotrema exigua, p. 307.

16a. Nanina {1 Eotida) conu-

liis, p. 307.

Bulimulus (Ena) pusillus, p.

307.
Apicalia scihda, p. 308.

Colina pygmcea, p. 308.

Parmclla planata, p. 308.

Bidimits (Mesembrinus) gealei,

p. 309.

Agadina goiddi, p. .309.

stimpsoni, p. 309.

Mangelia spilendida, p. 309.
PutiUa lucida, p. 312.

Fossarina picta, p. 312.

Amathina nobilis, p. 312.

Macrochisma sinensis, p. 312.

29 a. Coelopoma Japonicum, p.
313.

Terebrahda davidsoni, p. 314.

March 28, 1867.

George Busk, Esq., F.R.S., V.P., in the Chair.

The Secretary called attention to two fine specimens of Boidce

lately added to the Society's collection of living Reptiles, namely:

—

1. A specimen of the Carpet-Snake of Australia {Morelia varie-

gata. Gray), received from Queensland, purchased of a dealer.

2. A specimen of the Peruvian Boa (JBoa eques, Eyd. et Soul.),

from Guayaquil, presented to the Society by Prof. William Nation,

of Lima, Peru, C.M.Z.S.

Mr. Sclater also called attention to the specimen of Larus fusces-
cens, Licht. (Clupeilarus fuscescens, Bp. Consp. ii. p. 221), living

in the Society's Gardens, having been purchased, when in immature
plumage, in 18.59, out of a vessel coming from Mogador, and pointed

out how very distinct, when seen alive and in full plumage, this bird

was from its near allies Larus fiiscus and Larus argentatus. The
three species might be diagnosed as follows :

—

L. argentatus. Major ;
pedibus pallide carneis : chlamyde ci-

L. fuscescens. Medius : pedibus Isete flavis : chlamyde nigricanti-

cinerea.

L. fuscus. Minor : pedibus pallide flavis : chlamyde nigricante.

In his recently published ' Musee des Pays-Bas' (Lari, p. 15),
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Prof. Schlegel had united the two latter species together, which he

would hardly have done if he had seeu the living birds.

The following papers were read :

—

1. Notes on the Mammals and Birds of Caj)e York^ with

Description of Two New Rodents of the Genus Hapa-

lotis. By Gerard Krefft, F.L.S., C.M.Z.S.

Some months ago I purchased for the Australian Museum a few

Mammals and Birds collected at Cape York, among which were

several specimens of a very large Hapalotis, for which I propose the

name of

Hapalotis caudimaculata*.

Fur harsh and coarse, reddish brown upon the back, and grey on

the sides, beneath white. The hair appears stiff and shiny, and

consists of some which is grey at the base, white or yellowish white

on the upper part, generally tipped with brown, and of much longer

and stiffer brown hairs, the tips of which are almost black. Thin

silvery hairs cover the feet ; and an elongate patch of a darker hue

commences at the elbow, runs tapering along the ovitside of the arm,

and stops at the base of the third toe. A similar band is indicated

on the hind feet, extending from a little above the heel to the base

of the third toe ; the marks are caused by the white hair being

tipped with brown. The nails are large, very broad at the base,

and not very sharp, the animal frequenting rocks more than trees.

The first toe is very short, and has a broad blunt round nail. There

is a black elongate mark above and below the eye, and on each

corner the skin appears destitute of a hairy covering. The whiskers

are black, strong, and very long, reaching far beyond the ear, which

is of moderate size, flesh-colour, and covered with short hair. The
tail is quite nude, and the scales on it, which are large and coarse,

do not overlap each other. Various individuals differ in the colora-

tion of the caudal ap])eudage ; but in all of them is the apical por-

tion white, but sometimes more or less spotted with black, and the

basal part black, and occasionally spotted with white ; though gene-

rally the tail is about half black and half white, yet there is one

specimen in which the black colour covers only one-third of the

whole. The measurements of one of the dry skins are as follows :

—

inches.

From tip of nose to base of tail 28

Tail 13i
Face to base of ear 3

Ear 1

Fore leg to elbow 3

Tarsus and toes 2\

* A subsequent coiiuuuiucaliou from Mr. Kretft points out that this luay be

the same as Ur. Gray's Mus macropus (P. Z. S. 18G6, p. 221).— P. L. S.
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Fiii. I.

Fig. 2. -.ti^^ffilfcift^ Fi-. 'A.

Figs. 1, 2, '5. Skull of Hapalofiti coi'fli-
j

Fia;. 0. Eiglit upper molar scries iiiaff-

maculafd. i nified.

4. Indsor of ditto, n. .s. I 7. Lower ditto.

.3. Lower jaw of ditto from above.
|
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The skull of this Rat differs considerably from that of all other

species of Hapalotis with which I am acquainted. In the small

species the brain-cavity is dome-shaped, the parietals expand towards

behind, and the occiput is rounded off ; the frontals almost form a

triano-le, and are consequently very narrow between the zygomatic

arches. The present large species differs considerably, as will

be seen from the accompanying sketches by Miss Harriet Scott's

pencil.

The skull (figs. 1, 2, 3, p. 317) is elongate, not very broad, and

narrows considerably towards the occiput ; the frontals are depressed

and smallest in the middle ; the parietals, also narrow and depressed,

form an oblong square, as long again as broad. The teeth (figs. 4-7,

p. 31 7) (as usual, 1. 1, M.^= 16 in number) are of moderate size,

the upper incisor forming more than the half of a circle. The
molars are much worn in the specimen before me ; the first tooth

has three, the second two, and the last one fold. In the lower

jaw these worn-down tubercles or folds are four, three, and two

respectively.

Another, smaller Rat in the collection is probably a young indivi-

dual. The tail is similarly spotted, the whiskers are long and black,

but the fur appears softer and longer. I had no opportunity of

examining the skull.

Hapalotis personata, sp. nov.

This is also a coarse-haired Rat, similar in colour to the previous

species, but distinguished by a black mark from the side of the nose

to the eye, which is surrounded by it. The fur beneath is sandy

white ; and on the sides each hair is mottled with light-brown patches

(sometimes in the middle, and occasionally at the tip), giving the

fur rather a dirty appearance. The tail is about 6^ inches long (the

body 9 inches), covered with coarse irregular scales, between which

a few stiff hairs are visible. The skull resembles that of Mus hir-

sutus. In the upper jaw the first tooth has three tubercles of almost

equal size, the second also three (the inner one very small), and the

third two (the inner less than half the size of the outer one). The
teeth of the lower jaw have four, three, and two tubercles.

A Bat probably referable to the genus Petalia, but not so large

as Scotophilus morio, was found in the collection ; and the Australian

Museum is in possession of another specimen from Rockhampton.

This Bat is tailless, has a pointed muzzle, and is provided with teeth

resembling those of the genus Pteropus.

I also obtained a single skin of a Perameles from the same loca-

lity, which differs from P. nasuta and P. obesula. It has the harsh

bristly fur of the latter, is, however, of a much lighter hue, and

beneath quite white. It is larger than P. obesula, but not so large

as P. nasuta. The dentition is very perfect and not much worn

;

but all the skulls of P. obesula or P. nasuta at my disposal have

the teeth so much ground down that comparison is impossible. I

consider this species identical with P. doreyana of Quoy and Gaim.
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The collection of birds contains nothing remarkable, except a

Pitta not hitherto recorded from Australia

—

P. mackloti, Temm. I

may also observe that the northern Pitta strepitans is not only a

much smaller bird than the southern one, but differs considerably in

the markings, and the shape of the bill and feet. The blue spot on
the shoulder is comparatively larger, the colour of the head lighter

brown, and, whilst the P. strepitans of New South Wales has from
three to four white spots on the primaries, the northern bird has
only two. 1 wish to draw the attention of ornithologis'ts to these

facts, as I have seen only a single specimen of P. strepitans from
Cape York.

2. Notes on the Birds of Chili. By P. L. Sclater, M.A.,

Ph.D., F.B.S., Secretary to the Society.

Messrs. Philippi and Landbeck, of the Museum of Santiago in

Chili, have been kind enough to supply me with typical specimens
of a certain number of the new species of Chilian birds recently de-

scribed by them in Wiegmann's * Archiv fiir Naturgeschichte,' along

with other specimens of birds from that country. It has been of
the greatest interest to me to examine these specimens, and to com-
pare them with examples in my own collection and that of Mr.
Salvin ; and I beg leave to communicate to the Society the following

notes on them.
The most recent summary of Chilian ornithology is that given by

Dr. Hartlaub in 'Naumannia' for 1853. Dr. Hartlaub has there

enumerated the principal sources of our knowledge of the avifauna

of this country. As more recent authorities to be consulted on this

subject I may add :

—

(1) Mr. Cassin's article on the Birds obtained during the U. S.

Naval Astronomical Expedition to the Southern Hemisphere, under
the command of Lieut. Gilliss, published in the second volume of
the Report of that Expedition*. Washington, 1855.

(2) Herr v. Pelzeln's volume on the Birds of the Novara Expe-
dition. Wien, 1865.

(3) Dr. Philippi and Herr Landbeck's numerous articles in

Wiegmann's 'Archiv fiir Naturgeschichte' f.

* In relation to this, consult my remarks, P. Z. S. 18.56, p. 18.

t The following are the titles of these articles, and the names of the new spe-

cies of birds described in them :

—

(1) " Ueber einige Vogel Chile's, von Dr. R. A. Philippi," Wiegni. Arch.
1855, p. 9. {Phoenicopferus andhius, sp. nov., Ardea cocoi, Xanthorm>s cayen-
nensis, Circus macropterus.)

(2) " Ueber einige Chilenische Vogel und Fische, von Dr. R. A. Philippi,"

Wiegm. Arch. 1857, p. 202. (i?«//«s sidhuisi, sp. nov., Upucerfhiu atacamenais,

sp. nov., Totanus chilensis, sp. nov., CuUcivora fernandeziana, sp. nov.)

(3) " Ptcropfochuii albifronR, sp. nov., von Ludwig Landbeck," Wiegm. Arch.
18.57, p. 273.
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The nomenclature used in this paper, unless the contrary is stated,

is that of my ' Catalogue of American Birds.'

JMy friend Mr. Osbert Salvin has gone through the whole of the

Columbae, Grallfe, and Anseres referred to in these notes, along with

me, and has brought his series of specimens for comparison. The
results arrived at under these heads are, therefore, as much his

conclusions as my own.

Fam. TuKDiD^.

- I have only seen two species of this family undoubtedly from Chili

—namely, Turdus falhlandicus (from Chiloe, teste Darwin, Voy.
Beagle, Birds, p. 59; and Valdivia, Hartl. Naum. 1853, p. 212)
and Mimus thenca. Turdus fuscater, Lafr. & D'Orb., is stated by
Gay (Hist, de Chile, Zool. i. p. 331) to be one of the "commonest
birds in Chili," but Gay's authority is utterly unreliable. Lieut.

Gilliss (U. S. Naval Astr. Exp. ii. p. 184) also states it to be "ex-
tremely common," but does not say in what locality. Burmeister

met with this bird in the neighbourhood of Mendoza ; but that is on

the other side of the Andes.

(4) " Kurze Besclircibung eiuer neuen Chilenischen Ralle, von Dr. E.. A.

Pliilippi," Wicgni. Ai'ch. 1858, p. 83. {Ballus ttliginosus.)

(5) " Beschreibung iieuer Wirbeltliiere aus Chile, von Dr. R. A. Philippi,"

Wiegm. Arch. 1858, p. 303. (Graculus elegans.)

(6) " Ueber zwei vermuthlich neue Chilenische lEnten und iiber FringiUa

barbata, Mol.. von Dr. R. A. Philippi," Wiegm. Arch. 1860, p. 24. {Aiina

iopareia, sp. nov., Erismatura vitfafa, sp. nov., Chri/somitris barbata.)

(7) " Beschreibung zweier neuen Chileni.schen Vogel aus den Gesclilechtern

ProceUfiria und Caprimulgus, von Dr. R. A. Pliilippi nnd Ludw. Landbeck,"

Wiegm. Arch. 1800, p. 279. {Caprimulgus andinus, Thalassich'oma segefhi.)

(8) " Neue Wirbelthiere von Chile, von Dr. R. A. Pliilippi und Ludw. Land-

beck," Wiegm. Arch. 1861, p. 289.
(
Upucerfhia albiventris, Larus frobenii.

Larvs cinerco-camJafuR.)

(9) " Ueber die Chilenischen Wasserhiihner aus der Gattung Fulica, Linn.,

von Ludw. Landbeck," Wiegm. Arch. 1862, p. 215. {F. chloropoides, F. chilen-

sis, F. rufifronR.)

(10) "Beitrage zur Fauna von Peru, von Philippi und Landbeck," Wiegm.
Arch. 1863, p. 118. (Sgna/la.vis striata, Chloro^pisa erythronota, Pityhcs albo-

ciliaris, Sterna lorata, St. frobenii, St. cmnata, Leistes albipcs, Eeciirvirostra

andina, Basycephala livida, D. maritima.)

(11) " Ueber die Cliilenischen Giinse. von Dr. R. A. PhiUpjji und Landbeck."

ibid. p. 184. {Bernicia mdanoptera. B. dispar, B. chiloensis, B. antarctica.)

(12) "Beschreibung einer neuen Ente und einer neuen See-Schwalbe, von

Denselben," ibid. p. 202. {Querqucdtda angttstirostris. Sterna atro-fasciata.)

(13) " Beitrage zur Ornithologie Chile's, von Dr. R. A. Pliilippi u. Ludw.
Landbeck," Wiegm. Arch. 1864, p. 41. {Accipiter chilensis, Chlorospiza plumhin,

Sycalis atireiventris.)

"(14) "Beitrage zur Ornithologie Chile's, von Luis Landbeck," ibid. 1864.

p. 55, {Bendroica atricapiUa. Aritndinicola citreola.)

(15) '• Beitrage zur Ornithologie von Chile, von Dr. R. A. Pliilippi u. C. L.

Landbeck," ibid. 1865, p. 56. (Pteroptoclws castanens, Gertkilauda frobeni. C.

isabellina, Geobamon fasciata. et Musci.'^a.ricola. sp. varia\)

(16) " Beitrage zur Fauna Chiles, von Dr. R. A. Philippi u. L. Landbeck."

ibid. 1866, p. 121. (Pteroptochos cai^tanctis. Sterna luctuosa, Synalhuvis masa-

fucrce, Isumenius microrhynehns.)
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Meyen (Nova Acta, xvi. Suppl. p. 74) says that Turdus ruficentrls

occurs in Chili. This is, in all probability, an error.

Turdus subcinereus, mihi (P. Z. S. 1860, p. 320), is said to be
from Chili, on dealers' authority.

Fam. Troglodytid.^.

Of this family I have likewise seen but two representatives from
Chili

—

Troglodytes mayeUanicus, Gould, and (Jistothorus platensis

(Gm.), of both of which Messrs. PhiUppi and Landbeck have sent

me specimens. Of the former, which appears to be scarcely more
than a pale variety of the extensively diffused T. furvus, Messrs.
Philippi and Landbeck's skins are marked T. platensis. But on
referring to Buifon's ' Planches Enlumiuees,' 730. fig. 2, upon which
Gmelin's name platensis was founded, it will be at once apparent
that the bird there depicted is the Cistothorus. The same error has
been committed by Burmeister (Syst. Ueb. iii. p. 137, and La Plata-

Keise, ii. p. 476). Burmeister has likewise described the Cistotho-

rus as new (Cab. Journ. f. Orn. vii. p. 252), under the name-C
fasciolatus. Messrs. Phihppi and Landbeck's specimens of this

bird are marked Troglodytes hornensis ; and it is certainly the spe-

cies described by Lesson (L'Inst. 1834, p. 316) under this name,
although Gray and Hartlaub have referred Lesson's name to T.

magellanicus. Hence has arisen continual confusion between these

two very different birds. The Troglodytes magellanicus is stated to

be called "Chercan" in Chili; the Cistothorus platensis " Chercan
de las Vegas."

Fam. MotacillidjE.

Four specimens of an Anthus forwarded by Messrs. Philippi and

Landbeck are marked Anthus correndera, Vieill., and, as far as I

can tell, correctly.

Fam. Mniotiltid^.

Landbeck (Wiegm. Arch. 1864, p. 56) describes a Dendroica

atricapilla from Chili. I agree with Professor Baird (Rev. Axa. B.

i. p. 1 93) in being unable to distinguish this supposed species from

the North-American i>. striata ; and as this species goes as far

south as Bogota (Cf. P. Z. S. 1855, p. 143, and Baird, I. c), it is

quite possible that an individual may occasionally wander onwards

to Chili.

Fam. HiRUNDiNiD^.

The only species of Swallow forwarded by Messrs. Philippi and

Landbeck is Hirundo cyanoleuca, Vieill.—a very wide-ranging spe-

cies in South America. But Hirundo nieyeni {Hirundo leucopyga,

Meyen) also occurs near Valparaiso. I have specimens of it in my
collection which I believe to be Chilian.

Professor Baird has lately described a new species of Progne (P.

furcata, Baird, Rev. A. B. p. 278) from "Chili" (auct. Verreaux).

Proc. Zool. Soc— 1867, No. XXL
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Fam. CcEREBiD^.

Bifflossa brunneiventris, Des Murs (Icon. Orn. pi. 43), is stated

to be from Chili upon Gay's authority. But Gay's authority is

worth very little, and the bird is not mentioned in Gay's ' Faima
Chilena.' Moreover Lafresnaye (Rev. Zool. 1846, p. 318) gives

its locality as "Peru," and Cassin (Pr. Acad. Phil. 1864, p. 274)
as " Bolivia ;" either of which localities are much more likely to be

correct.

Fam. Fringillid^.

Phrygilus gayi, P. alaudhms, and P.fruticeti are all well-known

Chilian species of the genus Phrygilus, which is characteristic of the

Chilian and Patagonian region of South iVmerica, and extends north-

wards along the Andes to Bogota. To these we may add Phrygilus

unicolor {Emberiza unicolor, Lafr. et D'Orb. Syn. Av. i. p. 82), of

which Messrs. Philippi and Landbeck have forwarded specimens of

both sexes, from the Cordillera of Santiago, under the name Chlo-

rospiza plumbea*. These agree with my skins from Bolivia and
Ecuador. Diuca grisea, nob.f {Fringilla diuca, Mol.), is a closely

allied Chilian form.

Zonotrichia pileata (sive matutina), one of the most widely dis-

tributed of American Passeres, also occurs in Chili (testibus Meyen.
Darwin, &c.).

The only two remaining genera of Fringillidse which occur in Chili

are Chrysomitris and Sycalis, concerning each of which I must say

a few words, as there has been some confusion regarding them.

Of Ch-ysomitris, on which genus Mr. Cassin has latelj^ given us

some excellent notes J, there are two distinct species found in Chili— G. harbata (Mol.), and C. uropygialis, mihi. The former has

been treated of by Dr. Philippi §, and its synonymy partly given.

It is not, however, the true Fringilla campestris of Spix, although it

is the bird so called by Des Murs. Mr. Cassin has latel}^ shown us

that it is the Carduelis stanleyi of Audubon. The best figure of

this species is that given by the latter author in Gilliss's 'Astro-

nomical Expedition,' pi. 17, under the name ^'Chrysomitris murgi-

nalis, Bp." An immature skin from the Falklands in my collection,

spoken of by Capt. Abbott (Ibis, 1861, p. 1.54) as C. magellanica,

and also referred to by me (P. Z. S. 1801, p. 46), appears to belong

to this species. It is very common in Chili, according to Dr. Phi-

lippi, and is the Silguero of the natives.

C. uropygialis is a well-marked species of the genus, described in

my 'Catalogue of American Birds' (p. 124, note). It is allied to

C. atrata, but is easily known by its yellow uropygium and upper

belly, which in C. atrata are deep black—only the lower portion of

the belly being yellow in C. atrata. Cassin, in Gilliss's 'Expedition'

* As described by them, 'Arch. f. Nat.' 1864, p. 47.

t Cat. Am. B. p. 111.

\ Pr. Acad. Pliil. 186.=>, p. 89.

§ Arch. f. Nat. 1860, p. 27-
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(ii. p. 181), gives this bird as Chilian under ihe name C. atratu, as

he has himself stated (Pr. Acad. Phil. 1865, p. 91) ; and examples
transmitted from Chili by Mr. Leybold of Santiago bear the same
name upon them.

Of Sycalis, a genus closely allied to the African Canaries (Cri-
thagra), there are likewise two distinct species found in Chili, of

both of which I have received examples from Mr. Landbeck. The
larger of these is the Sycalis aureiventris, Ph. et Landb. (Arch. f.

Nat. 1864, p. 49), allied certainly to S. luteocephala (Lafr. et

D'Orb.) of Peru and Bolivia, as its describers justly observe, but
apparently well distinguished by the want of any yellow edgings to

the remiges and rectrices, and not, as far as I am aware, previously

described. The second is the Sycalis arvensis of my American
Catalogue {Fringilla arvensis, KittlitzJ. The examples of this spe-

cies forwarded by Messrs. Philij)pi and Landbeck are labelled " Gri-

thagra bi-evirostris, Gould "—a name which apparently belongs to

a different species of the same genus.

Fam. IcTERiD^.

Agelasticus thilius (Cab. Mus. Hein. i. p. 188) is a common
Chilian bird, and figured in Gay's 'Historia' under two names

—

Cacicus chrysocarpus and Xanthornus cayennensis ! (Cf. Philippi,

Wiegm. Arch. 1855, p. 13). The female or young bird is brown
striated with black, as in Agelceus, from which this form is hardly

distinguishable generically.

Sturnella militaris and Curceiis aterrimus are two other well-

known species, both belonging to this group. The former is widely

diffused over the extreme of South America and the Falkland
Islands ; the latter I have only seen from Chili.

Fam. Dendrocolaptid.e.

Of the genus Geositta I have met with three Chilian species,

namely :

—

1. G. cunicularia (Vieill.) ; Certhilaiida cnnicularia. Ph. et

Landb. (/. c. 1865, p. 59). *' Found in the provinces of Colchagua,
Santiago, and Aconcagua, on the Subandean plains and sea- coast

region." The examples of this species forwarded by Messrs. Phi-

lippi and Landbeck are quite identical with those previously in my
collection, and thus named (Cat. Am. B. p. 146).

2. G. isabellina ; Certhilauda isahellina. Ph. et Landb. /. c.

p. 63. Of this fine species Messrs. Phihppi and Landbeck have
transmitted me examples of both sexes. It was not previously

known to me.

3. G. fasciata ; Geobamon fasciata, Ph. et Landb. I. c. p. 68.

Messrs. Philippi and Landbeck have likewise sent me two exam-
ples of this species, of which I had previouslj^ an indifferent speci-

men in my collection, purchased of Parzudaki in 1854. This I had
referred doubtfully (and probably erroneously) to G. maritiina,

Lafr. et D'Orb. ; but I shall now adopt the name given by Messrs.
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Philippi and Landbeck, at any rate until I have an opportu-

nity of inspecting typical examples of Lafresnaye and D'Orbigny's

species.

Messrs. Philippi and Landbeck place this bird in Burmeister's

genus Geobmnon. What this genus may be it is difficult to say from

the very short characters given ; but the present species seems to me
to go very well as a Geositta, being hardly distinguishable in any

respect except by its straighter and rather stouter beak.

Certhilauda nigrifasciata, Lafr. Mag. de Zool. 1836 (not 1863,

as given by Messrs. Philippi and Landbeck), which these authors

take so much pains to discriminate from the present bird, is nothing

more than C. cunicularia. The name is dropped altogether by

Lafresnaye in the Synopsis of D'Orbigny's birds, published in the

' Magasin de Zoologie' for 1837 ; but I have seen specimens of C.

cunicularia marked with it.

Ujmcerthia dumetoria was observed by Mr. Darwin near Co-

quimbo. I have not seen typical specimens of TJ. atacamensis of

Philippi (Reise d. d. Wiiste Atacama, p. 162, pi. 3) ; but it is pro-

bably the same as my Cinclodes bifasciatus (P. Z. S. 1858, p. 448).

Ochetorhynchus ruficaudus is described by JNIeyen from examples

obtained at a height of 10,000 feet, on the Volcano of Maypu,
Central Chili*. It is doubtful whether Cinclodes can be maintained

as a separate genus from this. Three species of the latter group

occur in Chili, namely :

—

(1) C. nigrifumosus (Lafr. et D'Orb.). Northern Chili, near

Coqnimbo {Darwin)

.

(2) C patachonicus (Gm.). Chiloe and Central Chili {Darwin).

(3) C. minor. Cab, et Heine. Araucana {Heine).

Of all these three species I have specimens in my collection re-

puted to be Chilian.

Of Synallaxinse, the Chilian species are

—

Sylviorthorhynchus des mursi.

Oxyurus spinicauda (Gm.).
Phleocryptes nielanops (Vieill.).

Leptasthenura cegithaloides (Kittl.).

S'jnailaxis humicola, Kittl.

iS. anthoides. King.

S. sordida. Less.

Of the last species I have a skin, received from Leybold of San-

tiago, marked S. rvfa, Landbeck, nov. sp. My specimen of the

nearly allied S. modesta, Eyton, distinguishable by its red throat-

spot and the black inner webs of the rectrices, is likewise marked
•' Chili ;" but as the skin was purchased of a dealer, I am not sure

of the locality.

Of the typical Dendrocolaptinse, Pygarrhichus albigularis (King)
of Southern Chili is, as far as I know, the only species that occurs

in the country.

* This species is erroneously inserted in my American Catalogue. I do not
possess it, and have never met with authentic examples of it.
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Fam. Pteroptochid/E.

This singular group of birds is one of the most characteristic

forms of the peculiar avifauna of Chili, nearly one-half of all the

known species of the group (some sixteen or seventeen in number)
occurring within the republic. The species definitely ascertained to

be Chilian are

—

1. Scytalopus magellanicus (Lath.); G. R. Gray in Zool. Voy.
Beagle, iii. p. 74.

—

S. /nscus, Gould; Sclater, C. A. B. p. 168.

—

Pteroptochos albifrons, Landb. Wiegm. Arch. 1857, p. 2/3. This
species extends from Southern Chili, throughout Patagonia and the

adjacent Chonos archipelago, into the Falkland Islands. Messrs.

Philippi and Landbeck's specimens are from Valdivia and Colchagua.
The white spot on the head of the adult is described by Mr. Gould,
and figured in Sir William Jardine's plates ; so that there is no doubt,

I think, of Landbeck's Pt. albifrons being the same bird as Gould's

S.fuscus^ whatever may be the case as regards Sylvia magellanica

of Latham, which I adopt as a synonym on Mr. Gray's authority.

2. Scytalopus fuscoides, Lafr. Contr. Orn. 1851, p. 149,
Messrs. Philippi and Landbeck send two examples, which I refer

to this species, under the name " Scytalopus obscurus." They are

from the province of Santiago. This species is immediately distin-

guishable from the preceding by its larger size, lighter, more cine-

reous colouring, and longer tail. It is more like S. senilis, Lafr.,

of New Granada.

3. Triptorhinus paradoxus (Kittl.); Cab. Orn. Not. p. 219; Bp.
Consp, p. 205.

Messrs. Philippi and Landbeck send a fine series of this curious

form from Valdivia, under the name "Scytalopus magellanicus."

4. Pteroptochos rubecula, Kittl. ex Chil. merid.

5. P. albicollis, Kittl. ex Chil. centr.

6. Hylactes megapodius, Kittl. ex Chil. centr. et bor,

7. H. tarnii (King) ex Chil. merid.

These are all four well-known species.

8. Pteroptochos castaneus, Phil, et Landb. Wiegm. Arch. 1865,

pp. 56, 121.

This is a very fine species, most nearly allied to H. tarnii, and
belonging to the same section {Hylactes), with developed hind claw,

but quite distinct. I have long had a skin of it in my collection,

obtained years ago in Chili by the late Mr. Bridges, and had
wrongly referred it to H. tarnii*, which I do not possess. H.
castaneus is from the province of Colchagua, while H. tarnii has a
more southern range.

Fam. Tyrannid^.

Genus Agriornis.

A. livida (Kittl.) and A. maritima (Lafr. et D'Orb.) are both
well-known Chilian species of this genus. The former is abundant

* Cf. Cat. A. B. p. 170.
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everywhere in Chili* ; the latter in the Andes, at a height of from

5000 to 10,000 feet.

Genus T^nioptera.

Tcenioptera pyrope (Kittl.) is the only Chihan bird of this group

I am acquainted with. It is found along the coast as far north as

Copiapo, but is common in the south (Darwin). It is not a very

typical species of the genus ; and Messrs. Cabanis and Heine sepa-

rate it as Pyrope kittlitzii (Mus. Hein. ii. p. 45).

Genus Muscisaxicola.

Of this essentially Chilian genus I have lately given a synopsis

of all the species known to me in the 'Ibis'f. The fine series now
transmitted by Messrs. Philippi and Landbeck does not affect tlie

determinations there arrived at upon the faith of skins received from

Herr Leybold. The Chilian species of the genus are the following :

—

1. M. nigrifrons. Ph. et Landb. Wiegm. Arch. 1865, p. 101.

2. M.*cinerea, Ph. et Landb. /. c. p. 80.

3. M. mentalis, Lafr. et D'Orb.

As I have already pointed out (Ibis, 1866, p. 58), M. macloviana,

of the Falklands, is a larger form of this species.

4. M. Jlavinucha, Lafr. Rev. Zool. 1855, p. 59 = M.yiavivertex,

Ph. et Landb. /. e. p. 98.

5. 31. rubricapilla, Ph. et Landb. I. c. p. 93.

6. M. rufivertex, Lafr. et D'Orb.

7. M. maculirostris, Lafr. et D'Orb.

Octhoeca chilensis, Hartl. (Naum. 1853, p. 212), has been already!

correctly referred to M. mentalis (jr. av.), as I learn from a com-
munication from Herr Finsch.

Centi'ites niger (Bodd.), a form allied to Muscisaxicola, widely

distributed over the southern end of the American continent, occurs,

according to Mr. Darwin, as far north as Copiapo. Another iso-

lated type, nearly allied {Muscigralla hrevicauda), is found on the

coast of Peru and Ecuador, and has been stated to occur in Chili

also§, but not upon very good authority. The locality of the skin

in my collection (1254a, Cat. A. B. p. 206) rests merely on dealers'

authority. I believe the specimen to be more probably from West-
ern Peru.

Mr. Landbeck sends me an example of Arundinicola citreola,

Landb. (Wiegm. Arch. 1864, p. 58), which is certainly very closely

allied to Hapalocercus Jlaviventris (Lafr. et D'Orb). But my single

skin of the latter bird is not in very good condition, and I should

be unwilling to unite the two before examining other specimens.

* Ph. et Landb. Wiegm. Arch. 1863, p. 136 et seq.

t Ibis, 1866, p. 56, " Note on the Species of the G-enus Muscisaxicola.'" See
also for the description of an additional species {M. fluviatilis), P. Z. S. 1866,

p. 187.

I Cat. Am. B. p. 205.

§ Cf. Gay, F. C. Zool. i. p. 338.



1867.] MR. p. L. SCLATER ON CHILIAN BIRDS. 327

Cyanotis azarce (Naum.) (C. omnicolor, auct. ex Vieill.) is stated

by Gay to be found througliout Chili {op. cit. p. 321), although
not very abundantly. Lieut. Gilliss also notes its occurrence in

Chili*.

Serjmphaga 2yci>'virostris (Gould) and Anceretes parulus (Kittl.)

are both unquestionable Chilian species. Of the latter Mr. Salvia

has a skin received direct from Herr Leybold of Santiago. I have
reputed Chilian specimens of both these species, and have compared
those of the former with Mr. Gould's types in the British Museum.
Of the difficult genus Elainea but one species, as far as I know,

occurs in Chili. This is the bird called "Elainea albiceps, D'Orb.,"
in the * Zoology of the Voyage of the Beagle " (iii. p. 47), and stated

by Mr. Darwin to be " occasionally found near Valparaiso in Cen-
tral Chile." I have two examples of this species from Chili, one
of them received direct from Mr. Leybold ; so that there can be no
doubt about the locality. They agree quite well with the typical

specimens of my E. griseigularis from Ecuador-)*, and are probably

of the same species. I am also now of opinion that they can hardly

be separated from E. modesta, Tsch., although I have kept these

two species apart in my American Catalogue (p. 217). But I am
doubtful as to whether they have been rightly referred to E. albiceps

(Lafr. et D'Orb.). The species I have hitherto placed under the

latter designation is decidedly distinct, being much larger in size,

though generally similar in colouring. The descriptions given of E.
albiceps would apply nearly equally well to both of these birds ; and
I therefore propose for the present to retain modesta as the name of

the Chilian bird, until reference can be made to D'Orbigny's types.

Fam. PnYTOTOMiDiE.

Phytotoma vara, the oldest and best-known species of this group,

is from Chili ; and, according to D'Orbigny, is common in the ra-

vines in the environs of Valparaiso.

Order PICARIiE.

Fam. ALCEDINIDiE.

Ceryle stellata (Meyen).

It seems to be very doubtful whether this Western-Coast form,

which Meyen first separated from C. torquata, is really specifically

distinct. Mr. G. R. Gray has reunited them (Zool. Voy. Beagle,

iii. p. 42; and List of Fissirostres, p. 61). I have a skin from
Cayenne, which appears to be quite as much spotted on the back

and wing-coverts as the Chilian bird.

Fam. Caprimulgid^.

The only Chilian species of this family of which I have seen au-

* G-iUiss's Exp. ii. p. 186.

t P. Z. S. 1858, p. 554, pi. 146. fig. 1.
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thentic specimens is Stenopsis bifasciata (Gould)*, of which I have

skins sent by JNIr. Leybold and Messrs. PhiHppi and Landbeck.

The GaprirnxLlgus andinus of the latter gentleman f is, as I have

already suggested X, and can now state positively from the examina-

tion of marked specimens received from the describer, merely the

young of S. bifasciata.

Lesson has described a Capr. exilis from "Chili" (Rev. Zool.

1839, p. 45), but it is impossible to say what species he refers to.

Fam. Trochilid^.

The Humming-birds found in Chili are three in number, namely

—

Oreolrochilus leucopleurus, Gould.

Patagona gigas (Yieill.).

Eustephanus galeritus (Mol.).

Of these the Oreoti-ochilus belongs to a strictly Andean genus, of

which the present bird is the most southern representative. Mr.
Bridges describes it as inhabiting a zone of elevation of from 6000
to 8000 feet above the sea-level ; but near Hueso Predo Dr. Philippic

assures us that it descends to 1000 feet above the sea-level. Pata-

gona gigas, which is common in Central Chili, ranges as far north

as Quito ; and Eustephanus galeritus southwards to Tierra del Fuego,

and northwards to the vicinity of Lima in Peru.

Fam. PiciD^.

Three Woodpeckers only, as far as I know, have been hitherto

recorded as Chilian, namely Campephilus mageUaniciis\\, Picus lig-

narius, and Colaptes pitius.

Fam. PsiTTACiD^.

Three species of Parrots are likewise certainly correctly assigned

to Chili, namely Henicognatlius leptorhynchus, Conurus cyanolyseos,

and C. smaragdineus:

Order ACCIPITRES.

Fam. VuLTURiD^.

Sarcorrhamp)hus gryphns and Cathartes aura are well known to

be both abundant in Chile ; C. atratns is stated by Mr. Cassin

(Gilhss's Exp. ii. p. 1/3) to be "occasionally met with in the inte-

rior," though Mr. Darwin says (Zool. Beagle, iii. p. 7) that he never

observed it. The bird is certainly common in the vicinity of INlen-

doza (Darwin, I. c. p. 7), whence, Bridges also states, it sometimes

crosses the frontier^ into the province of Colchagua.

* Cf. P. Z. S. 1866, p. 140.

t Wiegra. Arcli. 1860, p. 279. J P. Z. S. 18G6, p. 140.

§ Eeise cl. die Wiiste Atacama, p. 160.

II
Cf. Vigors, P. Z. S. 1841, p. 94.

^ P. Z. S. 1843, p. 108.
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POLYBORIN^.

Three species of this group are found in Chili, namely Folyhorus

tharus, Milvago chimamjo, and M. megalopterus (Meyen). Of the

last of these Messrs. Philippi and Landheck have transmitted adult

and young examples from the Cordillera of Santiago, under the name
*' Caracara montanus." But according to Pelzeln (Birds of No-
vara-Voyage, p. 3) the Chilian Milvago of this section is not the

same as Phalcohcenus montanKS (Lafr. et D'Orh.), which he ima-

gined to be the Bolivian form of this species, wliile he has proposed

to call the Chilian bird M. crassirosti-is'^ . But if the diflPerences

between these two forms are allowed to be specific, we must never-

theless adopt for the Chilian bird the name megalopterus of Meyen,
the bird figured by Meyen (Nov. Act. xvi. Suppl. p. G4, pi. 7) being

undoubtedly a young bird of this form, and being stated by that

author himself to be from Chili.

BuTEONINiE.

Two species of this group seem to be undoubted natives of Chili,

namely Uruhitinga unicincta (Temm.)^and Buteo erythronotiis

(King). Whether Aquila braccata of Meyen is really different from

the latter we are not able to say at present. Herr von Pelzeln re-

gisters the two species as distinct (Verh. zool.-bot. Ges. 1862,

p. 142).

Aquiline.

Geranoa'etus melanoleucus (Vieill.) is found in the retired woody
and mountainous parts of Chili (Bridges, P. Z. S. 1843, p. 108),
but has also a wide range over the continent, extending as far north

as the vicinity of Bogota.

ACCIPITRIN^.

Accipiter chilensis, lately described by Messrs. Philippi and Land-
beck (Wiegm. Arch. 1864, p. 43), and stated to be the only species

of this group known to them in the country (though no less than

five have been said to occur there), is, in our opinion, an excellent

species, allied to A. cooperi, although readily distinguishable in the

adult dress. There are several examples of it in the British Museum,
obtained in Chili by Bridges, and the Magellan Straits by Capt. King.
Mr. G. R. Gray has registered these specimens as A. jjileatitsf, from
which, however, it is likewise distinct. Messrs. Phihppi and Land-
beck have transmitted specimens of this bird in the immature plu-

mage to the Norwich Museum. We hope to be able to give a figure

of this species in an early number of ' Exotic Ornithology.' Herr
von Pelzeln (Novara Voyage, p. 13), having had only young speci-

mens to judge from, has erroneously reunited this bird to A. cooperi,

to which in immaturity it is certainly very like.

* Sitz. Akad. Wiss. xliv. p. 9 (1861).

1 List of Accipitres, 1848, p. 72.
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Falcon I N.^L,

Three true Falcons only appear to occur in Chili, namely Falco

peregj-inus, Linn., Hypotriorchis femoralis (Temm.), and Tinnun-

culus sparverius,

Falco nigriceps, figured and described by Cassin in Gilliss's ' Ex-
pedition ' (ii. p. l/Ci, t. 14), seems to have been intended to com-
prise the Peregrines of Western America, both North and South

;

but Chilian specimens are not considered by Mr. Gurney to be sepa-

rable from the European F. pereyrhms.

MlLVIN^.

Elanus leucurus, Vieill., a wide-ranging species in America, occurs

in Chili, as recorded by most writers. Salvin has a specimen re-

ceived from the vicinity of Santiago.

ClRCIN^.

Of this group one species only has been hitherto generally recog-

nized as Chilian, namely Circus cinereus (Vieill.), which extends

throughout Patagonia info the Falkland Islands, and on the eastern

side over La Plata up to Corrientes and the southern parts of Brazil.

Philippi (Wiegm. Arch. 1855, p. 14) records Circus macropterus,

Vieill., as also of occasional occurrence there ; and more recently

Pelzeln (Novara Voyage, pp. 13, 14) mentions two other species as

having been obtained in Chili by the naturalists of that expedition,

namely C, poliopterus, Tsch., and C. meyaspilus, Gould. The
former of these is doubtless a good species ; but the latter, as figured

by Gray (Genera, pi. 11), is probably a young bird, and is referred

by Schlegel (Musee des P.-B., Circi) to the young of C. poliopterus.

Order COLUxMB.E.

The following are the recognized species of this order inhabiting

Chili :—

(1) Columba araucana. Less. ; G. B. Gray, List of Columbse in

B.M. p. 33.

(2) C. meridionalis. King; Bp. Consp. ii. p. 52.

(3) Zenaida miriculata (Gay) ; Bp. Consp. ii. p. 82.

(4) Melopelia meloda (Tschudi).

This species, which is stated by Gay* and Bonapartef to have

been met with in Chili during the voyage of the ' Bonite,' is not in-

cluded in the zoology of that voyage ; but Herr Landbeck informs

me, in a letter, that he has lately obtained an undoubtedly Chilian

specimen of it.

(5) Metriopelia melanoptera (Gm.) ; Bp. Consp. ii. p. 75.

(G) Columbula strepitans (Spix) ; Pelzeln, Novara-Keise, Aves,

p. 109.
* Z. souleyetiania, Gay, F. Ch. Aves, p. 380.

t Consp. li. p. 81.
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Order GALLIN^E.

Tinamous are the only representatives of the Galhnaceous order

in Chili, and of these Rhynchotiis perdicarius (Kittl.), which is

said to be common all over the republic, is the only Chilian species

I am acquainted with. Gay describes a second species {Nothura

punctulata), which seems to be closely alUed ; and in the British

Museum is a specimen from Coquimbo belonging to a third species,

which is referred by Mr. Gray to Nothura cinerascens, Burm. But

I consider that these two last species require confirmation.

Order GRALL^.

Fam. Thinocorid^.

Thinocorus rumicivorus, Eschsch.

T. orbignyanus, Geoifr. et Less.

Attagis gayi. Less.

Chilian specimens of all these three birds are in Messrs. Salvia

and Godman's collection. Thinocorus swainsoni of Lesson appears

to be only the male of T. rumicivorus. Von Pelzeln (Novara-lleise,

Aves, p. 113) also gives T. ingce, Tsch., as Chihan—a species I am
not acquainted with.

Fam. Charadriid^.

The Chilian species of this family are :

—

Vanellus cayanensis (Gm.).
Charadrius virginicus, Borkh.
Eudromias modesta (Licht.).

^gialites nivosus, Cassin.

It appears to be this species which is spoken of by Darwin (Zool.

Voy. Beagle, iii. p. 127) under the name Hiaticula azarce from

Chili. Schlegel unites this species to the European ^. cantianus ;

but, as far as I can tell from examination of skins in Mr. Salvia's

collection, the two species are distinct, although no doubt closely

allied.

jEgialites falJdandicus (Lath .)

.

Oreophilus ruficollis (Wagl.).

Aphriza virgata (Gm.)*.
Leptosceles mitchelli (Eraser).

Fam. H^MATOPODiD^.

The Black Oyster-catcher of South America should be called

HcBmatopus ater, Vieill., as I have already pointed out (P. Z. S.

1860, p. 386), niger having been applied by Pallas to the species

from the Northern Pacific. Prof. Schlegel considers the South
African niger (of Gray) identical with the South American species,

which may very likely be the case.

* Mu8. Brit, ex Chili {Bridges). Gray, Cat. Gall. &c., p. 72.
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Fam. ScoLOPACiD^.

The South American Phalarope has heen regarded as specifically

distinct by some authors, and is the Lobipes antarcticus, Less., and

Stegmwpus tricolor, Vieill. (ex Azara). But Fraser (P. Z. S. 1843,

p. 118) and Pelzeln (Novara-Reise, Aves, p. 132) concur in iden-

tifying it with the northern bird, which Mr. Salvin has already traced

south as far as Guatemala. Schlegel also unites the two birds with-

out hesitation.

Gallinago paraffuiee (Vieill.).

Schlegel unites Scolopax magellanica. King, with this species, of

which he has Chilian specimens received from the Santiago Museum.

Gallinago paludosa (Gm.).

Schlegel unites Hartlaub's Scolopax spectabilis from Valdivia

(Naum. 1853, p. 216) with this species.

Tringa bairdi, Coues.

Mr. Salvin has received three skins of this bird from Herr Ley-

bold of Santiago. They are all of immature birds, but appear to

agree with other specimens from New Granada, Panama, Mexico,

and North America. This is probably the bird referred to by Cassin

as Tringa pectoralis, Gilliss's Exp. ii. p. 195.

Tringa bonapartii, Schlegel.

This is the species usually called Tringa or Schcenichis schinzii,

and so named in the British Museum 'Catalogue of Grallse, &c.,'

p. 105. Mr. Bridges obtained specimens of it in Chili; and there

are examples of it in the Leyden Museum, sent by Prof. Phihppi

from near Santiago (see Schlegel's Musee d. P.-B. Scolopaces, p. 42).

Gambetta melanoleuca (Gm.).

This widely diffused American species has already been recognized

as occurring in Chili (Cf. Gray, Cat. Gall., &c., p. 99, & Schlegel,

Mus. d. P.-B. Scolopaces, p. 69; Ilartlaub, Naum. 1853, p. 222).

A specimen of it, received by Mr. Salvin from Lcybold, is marked

Totanus chilensis, and is doubtless the species so described by Phi-

lippi (Wiegm. Arch. 1857, p. 264).

Gambetta flavi'pes (Vieill.).

Gay's Totanus stagnatilis may probably be intended for this

species, of which Salvm has a specimen received from Leybold of

Santiago ; and Dr. Segetho obtained examples in Chili during the

Novara Expedition*. Mr. Salvin has hkewise Brazihan specimens

of this species, collected by Natterer ; and Darwin records its occur-

rence at Monte Video (Zool. Voy. Beagle, iii. p. 129).

Limosa hudsonica (Lath.).

Chih (Bridges, P. Z. S. 1843. p. 118).

* Cf. Pelzeln, Orn. Nov. Exp. p. 151.
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Numenius hudsonicus (Lath.).

Mr. Salvin has a Chihan specimen of this bird, received from Herr
Leybold. Darwin says it is common on the mud-banks of Chiloe

(Voy. Beagle, iii. p. 1*29).

Numenius borealis, Forst.

We have little doubt that N. microrhynchus of Philippi (Wie'gm.
Arch. 186t>, p. 129) is referable to this species, which, under its

synonym of N. brevirostiis, Temm., is already known to occur at

Buenos Ayres (Darw. Voy. Beagle, iii. p. 129).

Fam. Rallid.«.

Rallus sanguinolentus, Sw. An. in Men. p. 335 ; Darwin,
Zool. Beagle, iii. p. 133.

Ralius ccesius, Tsch. F. P. Aves, p. 301; Schlegel, Mus. d. P.-B.

Ralli, p. 8.

R. bicolor, Gay, F. C. Aves, p. 434.

R. ricordi, Bp. (teste Schlegelio).

Of this Rail, which appears to be peculiar to Chili, Mr. Salvin has

a skin received from Leybold. Dr. Schlegel appears to have quite

overlooked Swainson's description of it, and his accurate distinction

of it from the nearly allied R. nigricans of Eastern South America.

Rallus antarticus, King, Zool. Journ. iv. p. 95.

Ralius rufopenriis, G. R. Graj'^, MS.
R. idiginosus, Phil. Wiegm. Arch. 1858, p. 83.

A skin of this species in Salvin' s collection was received by Mr.
Gould from Dr. Philippi along with some Humming-birds. It was
not marked as belonging to the species described as R. uliginosus,

but appears to agree with the characters given I. c.

Porsana jamaicensis (Gm.).

Three skins of a Crake, received by Mr. Salvin from Dr. Philippi

through Mr. Gould, do not differ appreciably from northern speci-

mens of this species, of which I have also a specimen from the inter-

mediate locality of Lima, transmitted to me by Prof. Nation.

Hydrocicca melanops (Vieill.).

Rallus melanops, Vieill. (ex Azara, 373).

—

Gallinida crassirostris,

J. E. Gray; Bridges, P. Z. S. 1843, p. 118.

Mr. Salvin has an example of this bird received from Leybold of

Santiago.

Three species of Fulica inhabit the fresh waters of Chili, and are

fully described by Herr Landbeck (Wiegm. Arch. 1862, p. 214) under
the names F. chloropoides, F. chilensis, and F. rujifrons. Unfor-

tunately Landbeck was not acquainted with Dr. Hartlaub's excellent

article on Fulica in the extra heft of Cabanis's ' Journal f. Oru.' for

1853, and has consequently misnamed them all. According to

Hartlaub F. rujifrons, Landbeck, is F. leucojpyya, Licht., which is



334 MR. p. L. SCLATER ON CHILIAN BIRDS. [Mar. 28,

confirmed by Schlegel (Mus. d. P.-B. Ralli, p. 64), having marked

examples for comparison. Landbeck's F. chilensis is, according to

Hartlaub, F. armUlata, Vieill., and his F. chloropoides^F. strick-

landi, Hartlaub. But Schlegel makes F. stricklandi the young of

F. chilensis, Gay

!

Fam. Ardeid.e.

Five species of this family have been recorded as Chilian, namely :

—(1) Ardea cocoi (Linn.)
; (2) Nycticorax obscurus, Licht. (Bp.

Consp. ii. p. 141), hitherto usually confounded with N. gardeni

;

two White Egrets, namely (3) Ardea candidissima (Gm.) and (4) A.

egretta (Gm.) {leuce, Licht.) ; and (5) Ardetta exilis (Gm.). By
some authorities the last-named species is held to be distinct from

the North American form, and called A. erythromelas (Bp. Consp.

ii. p. 134). I have had no opportunity of comparing specimens.

Fam. CicoNiiD^.

Ciconia maguari (Gm.). An interesting note on the nidificatioa

of this bird is given by Bridges (P. Z. S. 1843, p. 116).

Fam. Plataleid.e.

The American forms oi Ibis falcinellus (Linn.), usually called /.

ordi and I. guarauna, are stated by Schlegel to be inseparable from

the European I. falcinellus.

Fam. Phcenicopterid^,

Phcenicopterus igni-jyalliatus, Geoffr. et D'Orb.— P. chilensis,

Bridges, P. Z. S. 1843, p. 117. Abundant in the freshwater lakes

of Chili.

Phcenicopterus ajidinus, Philippi, Ann. Univ. Chili, 1864, p. 337;

Wiegm. Arch. 1855, p. 10; Reise d. die Wiiste Atacama, p. 164,

Zool. t. 4 et 5 ; Cassin, GiUiss's Exp. ii. p. 198. This species in-

habits the Cordilleras of Copiapo in Northern Chili, according to its

discoverer, but does not go further south. Northwards it appears

to have been observed by Bollaert near Tarapaca in Bolivia.

Fam. Anatid^.

Two species of Swan occur in South America, Cygniis nigricollis

and C. coscoroba (Mol.). Lieut. Gilliss tells us that the former is

abundant in most of the small mountain-lakes of Chili.

Messrs. Philippi and Landbeck have given excellent notices of the

four species of (reese found in Chili, in 'Wiegman's Archiv,' 1863

(p. 185 et seq.), but have wrongly identified some of them. They

should stand as follows :

—

(1) Bernicla melanoptera (Eytou) ; Ph. et Landb. /. c. p. 185.

(2) Bernicla antarctica (Gm.) ; Ph. et Landb. I. c. p. 199.

(3) Chloephaga dispar (Ph. et Landb.).

—

Bernicla magellanica,

Cassin (nee Gm.),

—

B. dispar, Ph. et Landb, /, e. p. 190.
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(4) Chloephaga 2ioliocephaIa, Gray, MS. ; Sclater, P. Z, S. 1857,

p. 128 ; 1858, p. 290.

—

Bernida chiloensis, Ph. et Land. I. c. p. 195.

I have ah-eady given full notes on these species of Geese in some
remarks on Messrs. Philippi and Landbeck's paper on this subject

in the 'Ibis' for 1864 (pp. 121, 122), and need not repeat them
now.
The well-authenticated Chilian Freshwater Ducks are about twelve

in number, namely:—
1. Mareca chiloensis (King).

2. Anas iopareia, Philippi, Wiegm. Arch. 1860, p. 24. I have
not yet seen examples of this species.

3. Anas specularis, King.

4. Anas melanocephala, Vieill. ; Cassiu in Gilliss's Exp. ii. p. 202,
t. 25.

Mr. Salvin has specimens of both sexes of this species, received

from Herr Leybold. The male is well figured by Cassin /. c. The
female has the throat white, the occiput blackish, and the sides of
the head marbled with brown.

5. Anas cristata (Gm.) ; Gray, List of Anseres, p. 136 = A. pyr-
rhogaster, Meyen.

6. Querquedula torquata (Vieill.).

This species is not included by Gay in his work ; but there are

specimens in the Paris Museum, labelled " Cbiii (Gag).".

7. Querquedula cyanoptera (Vieill.).

8. Q. versicolor (Vieill.).

9. Q. creccoides (King).

Querquedula ff??^?/s^«>05^m, Phil, et Landb., Wiegm. Arch. 1863,

p. 202, from Peru, would appear to be Q. Jlavirostris (Vieill.) (ihe

true Anas oxypfera of Meyen), which is not the same as Q. crec-

coides. According to Hartlaub (Naum. 1853, p. 217) Q. Jlaviros-

tris also occurs in Chili ; but there is some confusion between these

two species, which I am not able to rectify for want of specimens.

10. Dafila bahamensis, Linn.

11. Dujila oxyura (Meyen).— Anas oxyura, Meyen; Cassin,

Gilliss's Exp. ii. p. 202 ; Burm. La Plata, Keise, ii. p. 515.
Considered by Burmeister to be separable from, although nearly

allied to, the eastern A. spinicauda, Vieill.

12. Spatula platalea (YieiW. ) = Rhynchaspis maculata, Jard. &
Selb.

Of the group of Fuligulinse only one species seems to have been
recorded as common in Chili, Fuligula peposaca (Vieill.) {Anas
metopias, Poppig) ; but Micropterus cineretis also occurs in the
southern provinces (Pelzeln, Novara-Reise, Aves, p. 139).

Erismatura ferruginea, Eyton, is the only Chilian species of this

genus I have met with. It inhabits the freshwater lakes of Central
Chili, according to Gay. Philippi's E. vittaia (Wiegm, Arch. 1860,
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p. 26) seems to be only the young of this species, as far as I can

make it out.

Fam. PelecanidjE.

Schlegel unites Pelecanus thagus sive molincB with P. fuscus, and

also indicates Pelecanus ji^'ifippensis as occurring in ChiU ! (Mus.

de P.-B. Pelecani, pp. 28, 35). In the former identification I be-

heve he is wrong. In the latter also I think there must be an
error. The question is, are there two species of Pelican found in

Chili ? If so, the second is more likely to be P. frachyrhynchus.

Dr. Hartlaub gives five species of Cormorants as occurring in Chili.

But P. gracilis seems, according to Bonaparte (Consp. ii. p. 173), to

be scarcely separable from P. brazilianus ; and P. albigiUa, Brandt,

is P. bougainvillii. Lesson. On the other hand we may add P.

cirrhatus and P. purpurascensy Brandt, if Bonaparte's localities

(Consp. ii. pp. 174, 177) are to be trusted ; and there will thus re-

main still five Chilian species, besides GracuJus elegans of Philippi

(Wiegm. Arch. 1850, p. 303), which may possibly be the same as

one of the former.

Sula variegata of Tschudi, which was referred by Bonaparte,

doubtfully, to S. cyanops, is recognized by Pelzelu (Novara-Reise,

Aves, p. 157) as a distinct species ; but is this view correct?

Fam. Procellariid^.

Messrs. Philippi and Landbeck's Thalassidroma segethi (Wiegm.
Arch. 18G0, p. 282) seems to be identical with Thalassidroma gra-

cilis, Elliot (Ibis, 1859, p. 391), which name has the priority. Pro-

cellaria oceanica, Kuhl, and P. melanogastra, Gould, are also given

by Schlegel as having been obtained on the coast of Chili by D'Or-

bigny. Pvffinus carneij)es, Gould, and Thalassoica glacialioides

(Smith) are also Chilian, on the same authority. I follow Dr.

Schlegel also in referring the Ilalodroma of the western coast of South

America to H. garnoti.

Fam. LARiD^iE.

Larus kittlitzii of Bruch is founded on a figure of a bird obtained

on the Chilian coast by KiUlitz, and may probably be the same as

Larus franklini, which was obtained by liurnett and Fitzroy at Val-

paraiso, and has been recently redescribed by Messrs. Philippi and

Landbeck as Larus cinereocaudatus (Wiegm. Arch. 1861, p. 293).

So we may strike L. kittlitzii out of Dr. Hartlaub's list, and in lieu

thereof put in Larus modestus, Tsch. (L. bridgesi, Fraser), obtained

by Bridges at Valparaiso. Larus scoresbii. Trail {hcematurhynchus,

King), occurs in Southern ChiU.

The only Terns which I can identify positively as occurring on the

Chilian coast are :—(1) Sterna cassini, nobis (P. Z. S. 1860, p. 391,

= .S. antarcfica, Peale, nee Less., nee Forst. = (S'. meridionalis, Cassin,

nee Brehm), allied to our iS". hirundo and S. macrura ; (2) a small

species, named in the British JNIuseum " Sterna exilis, Tsch.," of
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which I have also lately received a skin from Lima*; (3) Anous inca

{Sterna inca, Less.) ; atid (4) Hydrochelidon Jissipes, Limi., spoken

of by Pelzeln (Novara-Reise, p. 155) as H. plumbea. I do not know
Sterna atro-fasciata, Ph. et Landb., Wiegm. Arch. 1863, p. 204,

nor S. luctuosa, ibid. 1866, p. 126.

Fam. PoDiciPiD^.

Dr. Hartlanb, in describing Podi/t/mbus antarcticus (Podiceps

antarcticus, Less.) in his article in ' Naumannia,' does not appear to

be aware that it is the same as P. brevirostris of Gray's ' Genera.'

The error appears to have occurred from it not being stated on the

plate in the ' Genera ' that the figure of P. brevirostris is reduced

iu size.

The typical specimens of P. brevirostris were obtained in Chili by
Mr. Bridges. I cannot find any difference between them and speci-

mens of a Podilymbus collected on the lake of Atitlan in Guatemala
by Mr. Salvin ; so that it would appear that this species ranges all

alona; the Andes into Central America.'&

Fam. Spheniscid.e.

The only Penguin that I know of occurring on the Chilian coast

is Spheniscus humboldtii, Meyen, which ranges as far north as Peru,
and, according to Meyen, is common in the harbour of Callao.

I conclude these notes with a nominal list of what I believe to be

the authentically determined species of Chilian birds, amounting iu

all to 209, namely

—

L Passeres 63
II. Picariae 11

III. Accipilres 24
IV. Colurnbse 6

V. Gallinae 3
VI. Grallse 4/
VII. Anseres 55

^209

I. PASSERES.

1. Turdusfalklandicus. 7. Hirundo cyanoleuca.

2. Mimus thenca. 8. meyeni.

9. Prognefareata.
3. Troglodytes magellanicus.

4. Cistothorus platensis. 10. Phrygilus gayi.

11. alaudinius.

5. Anthus correndera. 12. fruticeti.

13. unicolor.

6. Dendrceca atricapilla. 14. Diuca grisea.

15. Zonotrichia pileatu.

* See below, p. o44.

Proc. Zool. Soc.— 1867, No. XXII.
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-f- 16.

-17.
18.

19.

20.

21.

22.

23.

24.

25.

2C.

27.

28.

29.

30.

31.

32.

33.

34.

3;).

36.

37.

.38.

Chrysomitris uropyyia lis

.

barbata.

Sycalis aureiventris.

arvensis.

Agelasticus thi/ius.

Curceus aterrimus.

Sturnella militaris.

Geositta cunicufaria.

isabellina.

fasciata.

Upiicerthia dumetoria.

Ochetorhynchus rujicuwhis.

Cinclodes nigrofumosus.

patachonicus.

miyior.

Sylviorthorhynchus desmnrsi

Oxynrus spinicauda.

Phlfocryptes melanops.

Leptasthenura cegithaloides.

Synallaxis humicola.

anthoides.

sordida.

Pyyarrhicus alboyuhiris.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

.50.

57.

58.

59.

60.

61.

62.

Scytalopus fuscoides.
Triptorhinus parudoxus.

Pteroptoclius ruhecula.

albicollis.

Hylactes megapodiiis.

tarnii.

castaneus.

39. Scytalopus magellanicus.

Agriornis livida.

maritima.

Tceiiioptera jiyrope.

Muscisaxicola niyrifrons.

• cinerea.

mentalis.

fiavinucha.

rvjivertex.

rubi-icapiUa.

maculirostris.

Centrites niger.

Hapalocercus citreolus.

Cyanotis azaroe.

Serpophaga piarvirostris.

Ana;retes parulus.

Elainia modesta.

63. Phytotomu rara.

II. PICARI^.

1. Ceryle stellata.

2. Stenopsis bifasciata.

6. Carnpephilus magellanicus.

7 . Piciis iignarius.

8 . Colaj) fes jn fit's.

3. Oreotrochilus leucopleurus.

4. Patagona gigas,,

5. Eustephanus galeritus.

9. Henicognathus leptorhynchus.

10. Cotwrns cyaitolyseos.

1 1. smaragdineus.

111. ACCIPITRES.

Sarcorhamphus gryphus.

Cathartes aura.

atratus.

Pulyborus tharus.

Milvago chimango.

megalopterus.

Urubitinga unicincta.

Buteo trythronotus.

Geranoaetus melanoleucus.

10.

11.

12.

13.

14.

15.

16=

17.

Accipiter chilensis.

Hypotriorchis femoralis.

Tinnunculus sparverius.

Falco peregrinus.

Etanus- leucurus.

Circus cinereus.

macropterus.

poliopterus.

18. Glaucidium nanum.
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19. Athene cunicidaria.

20. Syrnium hylophilum.

21. Otus brachyotus.

22. Bubo virginianus.

23. crassirostris.

24. Strix perlata.

IV.

1

.

Columba araucana.

2. meridiunalis

.

3. Zenaida auriculata.

COLUMB.E

4 Melopelia meloda.

h. Metriopelia melanopfera.

6. Columbulu strepitans.

1

.

Rhynchotus jierdicariits.

2. punctulatus.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

1.0.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

GALLIN.E.

3. Rhynchotus cmerascens.

YI. GRx\LL^.

Thinocorus rumicivorus.

orbignianus.

ingce.

Attagis gayi.

Vanellus cayanensis.

Charadrius virijinicus.

Eudromias wodesta.

^gialites nivosus.

falklandicus.

Oreophilus rvjicollis.

Aphriza virgatu.

Leptosceles mitchcUi.

Strepsilas interpres.

Hcematopus palllutus.

ater.

Himantopus nigricollis.

Phalaropus wihoni.

Gallinago paraguaice.

paliidosa.

Rhynchwa semicoUaris.

Tringa bairdi.

bonapartii

.

Calidris arenaria.

Gambetta melanoleuca.

jiavipes.

Cygnus nigricollis.

roscoroba.

Berniclu jnelanofiffrn.

anfarefirri.

26.

27.

28.

29.

30.

31.

32.

Limosa hudsonica.

Numenius hudsonicus.

borealis.

37.

38.

39.

40.

41.

Rallus sanguinolenius

.

antarcticus.

Porzatia jamaicensis.

Hydrocicca melanups.

33. Gallinula galeata.

34. Fulica leucopyga.

35. • armillata.

36. stricklandi.

Ardea cocoi.

Nycticorax obscurus.

Ardea candidissima.

egretta.

Ardetta exilis.

42. Ciconia ntaguari.

43. Platalea ajaja.

44. Ibis melanopis.

45. falcinellns.

46. Phoeuicopterus ig)ii-j)aUiattis.

47. andinus.

VII. ANSERES.

5. Chloephaga dispar.

6. poliocephala.

7 . Sarcidiornif) regiu.

8. Morcca rhilopusis.
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9.

10.

11.

12.

13.

14.

1.5.

16.

17.

18.

19.

20.

21.

22.

23.

Anas iopareia.

' specularis.

melanocephalu.

cristata.

Querquedula lorquata.

cyanoptera.

versicolor.

creccoides.

Dajila bahamensis.

occyura.

Spatula piatalea.

Fuligula peposaca.

Micropterus cinereus.

Erismatura ferruginea.
Mergaiietta arniutu.

26.

27.

28.

29.

30.

24. Pelecanus thagus,

25. Phulacrocorax gaimurdi.

— brazilianus.

— cirrhatus.

— bougainvillii.

purpurascens.

Sula variegata.

33. Procellaria melanogastra.

34. Pvffinus carneipes.

35. Thalassoica glacialioides.

36. Halodroma garnoti.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Larus belcheri.

dominicanus.

frunJclinii.

glaucotis.

modestus.

Sterna cassini.

exilis.

atrofasciata.

liictuosa.

Hydrochelidon Jissipes.

Aiious inca.

Rhynchops nigra.

31. Procellaria gracilis.

32. oceanica.

Podiceps calipareus.

rollandi.

leucojjterus.

chilensis.

Podilymbiis antarcticus.

bb. Sphoiiscus humboldti.

.3. On the Birds of the Vicinity of Lima^ Peru. By P. L.

ScLATER, M.A., Ph.D., F.R.S. &c. With Notes on their

Habits; by Professor W. Nation, of Lima, C.M.Z.S.

(Part II.*)

(Plates XX. & XXI.)

A. second small collection of birds received from Prof. Nation con-

tains examples of the following twelve species, several of which are

of great interest. I have added to my remarks on each bird Prof.

>Jation's notes on its habits :

—

1. Geothlypis ^auiNocTiALis (Gm.); Sclater, C. A. B. p. 27.

One exnm])le agreeing vvitli specimens from Cayenne and Trinidad.
" Found amongst weeds, in company with Cyanotis otnnicolor and

Troglodytes furvus. It is rare. 1 have only obtained two speci-

mens."—W. N.

^- 2. HiRUNDO ERYTHROGASTRA, Bodd. ; Scl. C. A. B. p. 39.

" Very rare in Lima. I have only seen it twice in ten years, but

* Continued from P. Z. S. 1866, p. 100.
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have ascertained that it is common in the warm valleys of the Andes,

about forty miles away, and builds its nests in corners against the

walls, like our familiar species in England. Ten years ago I met

with a flock near here in a field of alfalfa (lucerne), and was fortu-

nate enough to kill the one I sent you. Last New-year's day, in

the same field, I saw a flock of about two hundred, and killed four,

three males and a female."—W. N.

3. Tanagra darwini, Bp.

" I have now one of these beautiful birds alive. It will uot eat

seeds of any kind, only fruit."—W. N.

4. Spermophila TELASco (Lcss.); Bp. Consp. p. 496.

I have previously seen specimens of this scarce species only in the

Museums of Paris and Philadelphia.

" I have hitherto thought that this bird left us in winter, but have

recently discovered that its plumage is then so different as to have

led me to take it for another bird. The female lays two eggs, of a

bluish green."—W. N.

— 5. PoospiZA bonapartii. (PI. XX. c? et 2 .)

Poospiza dominicensis, Bp. Consp. i. p. 473 (?).

Supra cinerea, interscapulio bruntiescente lavato ; capitis lateri-

bus nigris, superciliis elongatis albis : alts fusco-nigris, pi'i-

mariis et tectricibus albo, secundariis fulvo marginatis : cauda
fusco-nigra, rectricum. lateralium omnium pogoniis internisfere
omnino albis : subtus alba, torque gutturali nigro, lateribus

cinerascentibus, crisso medio rufescente : tectricibus subalari-

bus et remigum marginibus internis albis : rostro et pedibus
pallide corneis : long, tota 5 poll. Angl., alee 2'5, caudee 1*9,

rostri a rictu 0"6, tarsi 0*8.

Foem. Supra fusca, nigricante substriata ; alis caudaque nigro-

fuscisy brunneo marginatis ; superciliis elongatis, sordide albis :

subtus fulvescenti-albida, lateraliter cinereo flammulata, torque

nigro vix apparente.

Hab. in Peruvia Occident, prope Lima (Nation).

Obs. Similis P. torquatcB (D'Orb. et Lafr.) sed crisso rufo vix

tincto et rostro crassiore longiore et ad basin carneo distinguenda.

This is a very distinct species of the genus Poospiza, quite un-
known to me, though it may possibly be identical with the bird de-

scribed in Bonaparte's ' Conspectus ' as P. dominicensis. If this be
the case, however, the locality assigned is quite erroneous, and I pro-

pose to give the bird a new specific name.
P. bonapartii is most nearly allied to P. torquata, as I have

pointed out above, having a similar black breast-band, which is almost
obsolete in the female bird.

" Resident with us a few weeks every year, and usually met with
in company with Zonotrichue and Spermophili &c."—\V. N.
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(i. Sycalis lutkiventris (Meyen).

Prof. Nation's specimen of this species agrees best with a skin

collected by Fraser at Cuenca in Ecuador, which I have hitherto

referred (Cat. A. B. p. 126) to S. arvensis of Chili. Chilian exam-

ples, however, are certainly rather larger in size, and not so bright

in colouring, so that it may. be necessary to separate the northern

form. In this case the latter may take the name luteiventris of

Meyen*, which is founded on Peruvian specimens.

"This bird does not reside with us all the year round, but breeds

here. I have one in a cage, and never heard any South-American
bird sing so sweetly."—W. N.

"i*?. EupsiLOSTOMA pusiLLUM, Sclater, P. Z. S. 1860, pp. 68, 283,

et Cat. A. B. p. 215.

These skins agree very well with the types described I. c, which

were collected by Fraser at Pallatanga and Babahoyo.
"This little bird is quite new to me. It is so small and so se-

cluded in its habits as to have hitherto escaped my notice. I have

lately found its nest, and, knowing its haunts, shall soon get a clue

to-its habits."—W. N.

8. Tyrannus MELANCHOLicus, Vieill.

Agrees with the northern form called satrapa by Cabanis and
Heine, and in my * American Catalogue.'

"Very rare in Lima. I found four birds on a dry branch of a

tree overhanging a inud wall, in which Mason-wasps (Pelopceus

flavipes) were making their nest. By the aid of a glass I observed

that every time a Pelopceus passed the Tyrants captured it, and re-

turned to the branch to eat it. I obtained two specimens."—W. N.

•f- 9. Antrostomus ^quicaudatus (Peale).

Caprimulgus cequicaudatus, Peale, Zool. Expl. Exp. Birds, p. 168.
" Stenopsis parvulus, Gould," Cassin, ib. ed. 2. p. 188.
" Near Lima, and probably all along the Peruvian coast, we have

only the present species of Caprimulgus. Its favourite haunts are

dry stony places, where there is little or no vegetation, and no water

near. In such spots the colour of the earth harmonizes with the

plumage of the bird, so that even a hawk cannot see it at a few yards

fiistance. Nestled on the shady side of a stone or clot of dry earth

to protect it from the scorching sun, it must be almost trodden upon
before it takes to wing, and flies noiselessly to a few yards distance,

where it settles again on the ground without outspread wings. If

repeatedly disturbed it will fly to a greater distance, but returns to

its old haunts when alarm has subsided.

"The female makes no nest, but lays one egg. of a bluish grey

marbled with ijrown, on the ground. Having observed that our Eu-
ropean species will remove its egg if touched, I was curious to see

whether this Goatsucker would do likewise. On finding, therefore,

* Nov. Act. xvi. Suppl. pi. 12. f. 3.
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An old bird sitting, I moved the egg on more than one occasion, but

never found the old bird carry away the egg. If the young bird is

moved it is sometimes taken away by the old birds. Last year, upon
one occasion, I found a young bird, and brought it home to draw.

Having finished, I took it back to the same spot and waited to see

whether the old bird would find it again. In about half an hour,

the low plaintive cry of the young bird brought the old one, who
carried it away to a distance of about 200 yards."—W. N.

In my notes on the American Caprimulgidce, published in the last

volume of the Society's 'Proceedings'*, I remarked that I much
doubted vi^hether Mr. Cassin had correctly united C. (equicaudatus,

Peale, vrith C.parvulus, Grould. The specimen now sent me by Prof.

Nation proves that my suspicions vpere correct. There can be little

doubt that the present species is the same as that discovered by
Peale, as it agrees tolerably well with his figure and description, and
is also from the same locality, where also Prof. Nation tells us it is

the only species that occurs. It is, however, certainly distinct from
the true Anf?-ostomus parviilus of Brazil and La Plata, having a longer

and more compressed bill, being much more sandy and paler above,

and wanting the distinct ocellated spots on the wings which distin-

guish the Brazilian bird.

The single specimen sent by Prof. Nation is a female, and has the

wing-band rufous, and the gular spot indistinct and fulvous.

^10. PORZANA JAMAICENSIS (Gm.).

"Found in the «//«//a-fields."—W. N.
Does not seem to differ from Guatemalan specimens.

-{~n. PoRZANA ERYTHROPS, Sp. nOV. (PI. XXI.)

" Found in the ditches, where there is much vegetation."—W. N.
I have not been able to find any description of this very well-

marked species, which may be described as follows :

—

Supra fuscescenti-olivacea, alls et cauda concoloribus : capitis et

cervicis lateribus cum corpore subtus pallide plumbeis, gula
albicante : hypochondriis, alarum tectricibus inferiortbus et

crisso nigricantibus albo transfasciatis: anofulvescente : rostro

ad basin sanguineo, inde corneo, apicejlavo : pedibus flavidis :

long, tota 7'o, alee 4"2, caudce 1*2, rostri a rictu 0"9, tarsi 1*2,

dig. med. c. ungue 1*3.

Hab. in vicin. Linise in Peruv. transand.

This bird is of about the same size as P. Carolina, and has the

bill of nearly the same form, but seems to be shorter and stouter in

general aspect. The wings are short and concave, the second and
third primaries being longest, and the next following gradually di-

minishing in length. But the most remarkable parts of the bird's

structure are the feet, the tarsi being shorter and stouter, and the
toes much shorter than in any other Crake with which I am ac-

quainted. It may probably be necessary to institute a separate genus
* P. Z. S. 18G6. p. 138.
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for this bird ; but the single specimen sent is not in a very good state,

and does not permit a very accurate description of the feet to be

made.

12. Sterna exilis, G. R. Gray in Mus. Brit.

Sterna exilis, Tsch,, Wiegm. Arch. 1843, p. 389, et F. P. Aves,

p. 306(?).

Prof. Nation sends a single specimen of a well-marked species

of Tern " from the vicinity of Callao," which is the same as one in

the British Museum from Chili, marked " Sterna exilis, Tsch."
Whether, however, it can really be Tschudi's bird appears to me to

be very doubtful, as it does not accord well with his description.

The present species is of about the same size as Sterna superciliaris

of Eastern South America, but distinguishable by its long, thin,

pointed, and slightly incurved bill (which is yellow at the base and
black for the terminal half), its longer and deeply cleft tail, and its

grey colour underneath.

4. Descriptions of some New Species of Birds from the Sey-

chelles Islands. By Edward Newton, M.A., C.M.Z.S.

(Plate XXII.)

Before proceeding to name and describe some birds obtained by
myself during a stay of a month in the Seychelles Islands, from Ja-

/ nuary 24th to February 24th of the present year, I may state that,

/
previously to my visit, only the following lix. land-birds had been

'

described as coming from those islands, and these, so far as is known,
are not found elsewhere. They are

—

Tinnunculvs gracilis (Less.) ; Desm., Iconogr. pi. 2.5.

Nectarinia dussumieri, Hartl., Journ. f. Orn. 1860, p. 340.

N. seychellensis, Hartl., Orn. Beitr. Madag. p. 35 (an errore7).

Copsychus sechellarum, A. Newton, Ibis, 1865, p. 322, pi. viii.

Turtur rostratus, Bp., Consp. Av. ii. p. 62.

Erythroenas pulcherrima (Scop.) ; Temm., Pig. pi. 20.

The birds I have now to describe are

—

Hypsipetes crassirostris : vulgo "Merle."

Hypsipetes H. oli\aceo admodiim similis sed rostro valde robus-

tiore, gula, pectore abdominequefiavescentibus.

Descr. maris adulti.

—

Svpra fuscus, nonnihil ad olivaceum veryens,

pileo nigro i sublus gula pectoreque cinertis flavo tinctis ; ab-
domine albido-Jlavescente ; remiyibns rectricibitsque fuscis,

secundariis quibusdam externe riijis; rostro sordide aurantiaco

;

pedibus fuseojlavis, unguibus nigris, ii-idibus fuscorubris.
Long, tola 10v5, alae 5'3, caudse 4'5, acrotarsi 1*05, dig. med.

sine nngue 08, halhuis sine ungne 0*.5, maxillae a fronte Tl, ejus-
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dem a lietu 1"25, inandibulse ab articulo 1'81; rostri altitudo ad

frontem 041 poll. Angl.

Descr. foemiuse adultse.

—

Mari similis sed minor, secundariis om-

nino fuscis, et rectricibus albo tenninatis ; rostro vivide auran-

tiaco ; pedihusfiavis

.

Junioris (masc. ?) rostrum fuscum, pedes brunneo-Jlavi sunt.

Hab. in iusulis Sechellis.

Mus. A. et E. Newton (exempla iii.j.

TCHITREA CORVINA : VUlgO " Vcuve."

T. major: mas adultus omnino chalybeo-niger, mediis rectricibus

lonyissimis.

Foeniina et mas juvenis, capite chalybeo-nigro ; corpora supra cas-

taneo, subtus albo ; remigibus fuscis, externe castaneo limbatis,

Descr. maris vestitu nuptiali.

—

Unicolor, chalybeo-nigra sic ut

Corvus, rostro pedibusque nigris.

Long, tota (rectricibus mediis exeeptis) circa 8*75, alae 3*45,

caudae ir5(!), acrotarsi 0'7^, dig. med. sine ungue 0*.5, hallucis

sine ungue 3-5, maxillse a fronte 0'.53, ejusdem a rictu 0*99, mandi-
bulse ab articulo r35 poll. Angl.

Hab. ill insula Sechellarum " Praslin " dicta.

Mus. A. et E. Newton (exempla v.).

ZOSTEROPS MODESTA.

Z. obscurefusco-grisea, annulo periophthalmico niveo, loris nigris.

Descr. maris adulti.

—

Supra olivaceo-grisea, subtus fusco murina ;

hypochondriis brunneo tinctis ; annulo periophthalmico niveo,

loris nigris; remigibus rectricibusque fuscis, illis externe griseo

limbatis, et interne albido marginatis ; rostro griseo ; pedibus
obscure plumbeis.

Long, tota circa 4'8, alae 2*3, acrotarsi 0*72, dig. med. sine ungue
046, hallucis sine ungue 0*3, maxillee a fronte 0"41, ejusdem a rictu

0*.58, mandibulse ab articulo 0*95 poll. Angl.

Foemina mari omnino similis.

Hub. in insula Sechellarum "Mahe" dicta.

Mus. A. et E. Newton (exempla vii.).

ZosTEROPS semiflava: vulgo "Serin."

Zosterops Z. poliogastrse * simillima sed epigastrio abdomineque
omnino Jlavis, et hypochondriis badiis.

Descr. maris adulti.

—

Supra fiavo-ollvacea, uropygio Jlavo ; subtus

Jlava, hyponchondriis badiis ; annulo periophthalmico niveo ;

remigibus rectricibusque atro-fuscis, illis externe Jlavo limbatis,

et interne albido late marginatis ; rostro pedibusque plumbeis.

Long, tota circa 4"3, alae 2'28, caudge 1'85, acrotarsi 0'75, dig.

med. sine ungue 0*39, hallucis sine uiigue 3, maxillae a fronte 0"47,

ejusdem a rictu 0*6 J, mandibulae ab articulo 0*92 poll. Angl.

* lleuglin, Ibis, 1861, p. 357, pi. xiii.; Z. euryophthalmot, ejusd., Sitzungsb.

k.-k. Akad Wien, IS.jG, p. 270 '.I.^scr. nulla).

-4--
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Foemina mari similis.

Hah. in insula Marianna Sechellarum.

Mus. A. et E. Newton (exempla ii.).

FouDiA SECHELLARUM : vulgo " Mangeur du riz."

F. fusco-brunnea ; fronte, occipite et mento aureo tinctis (vestitu

hiemali).

Descr. maris adulti vestitu hiemali.

—

Supra fusco-brunnea, fronte
occijJiteque aureo et nucha olivaceo tinctis; capitis lateribus

olivaceis ; subtus pallidior, metito et gula flavescentibus ; re-

migibus rectricibusque fuscis olivaceo limbatis ; rostra nigro ;

pedibusfuscis.

Mas juvenis vel foemina aureo caret colore in fronte et mento, aliter

colores vividiores, prsesertim in remigum marginibus, habet ; rostro

pedibusque hepaticis.

Long, tota circa 4'9, alse 2*95, caudse 2*1, acrotarsi 0*85, dig.

med. sine ungue 0*52, hallucis sine ungue 0*4 I, maxillse a fronte

0'6o, ejusdem a rictu 0'67, mandibulse ab articulo 0-98 poll, Angl.

Hab. in insula Marianna Sechellarum.

Mus. A. et E. Newton (exempla iii.).

Obs. Hujus avis vestitus nuptialis mihi iguotus est, forte caput

totum ea tempestate flavum est.

Pal^ornis wARDi : vulgo " Cateau vert."

Palseornis P. alexandri similis sed rostro robustiore ; fasciis hu-

nteralibus phoeniceo-rubris ; nucha sine fascia rubra.

Descr. adulti.

—

Pileo et gula ccerulescentibus, genis ochraceo-

viridibus, torque perignathico nigro a rictu ad nucham ducto

;

dorso alisque gramineo-viridibus ; uropygio vividiore ; singulis

fasciis latis humeralibus phoeniceo-rubris; remigibus et rec-

tricibus saturate viridibus cceruleo lavatis, his subtus flaves-

centibus, fuscis illis ; gastrceo flavescenti-viridi ; rostro vivide

coccineo, apice pallidiore ; pedibusfuscis.

Long, tota circa 16, alse 7*75, caudse 9, acrotarsi 0*75, dig. med.
sine ungue 0*95, hallucis sine ungue 0*.5, maxillae a fronte 1*4,

ejusdem a rictu 1*15, mandibulse ab articulo 1*4 poll. Angl.

Foemina vel mas junior mai-i adulto simillimus, sed coloribiis ob-

scurioribus.

Hab. in insulis Sechellis.

Mus. A. et E. Newton (exempla iii.).

Obs. Ex dono Swinburne Ward, armigeri, totarum Sechella-

rum prsefectus, et in ejus honorem nominata.

CoRACOPSis barklyi : vulgo "Cateau noir." (PI. XXIL)

Coracopsis C. comorensi quoad colorem admodum similis sed valde

minor.

Descr. maris adulti.

—

Brunneo-nigra, remigibus rectricibusque sa-

luratioi'ibus ardesiaco tinctis; rostro, cera pedibusque nigro-

fuscis.

Long, tota circa 13, alie S'l, caudse 0, acrotarsi 0'7C, dig. med.
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sine ungue 1-0, liallucis sine ungue 0'48, maxillae a fronte 0*95,

ejusdem a rictu 0'9o, mandibulse 1*37 poll. Angl.

Foemina mari siimlis sed minor.

Ilab. in insula Sechellarum " Praslin " dicta.

Mus. A. et E. Newton (exempla iii.). Vivar. Soc. Zoolog. Lon-

dinensis, ex dono S. Ward.
Obs. In honorem Henrici Barkly, ordinis honorabilissinii

Balnei equitis aurati, insnlse Mauritianse et terrarum dependentium
proconsulis, scientiarum amici, nominata.

5. On some Fishes from tlie Wynaad.
By Surgeon Francis Day, F.Z.S., F.L.S.

Whilst collecting the fishes which reside on and around the Neil-

gherries in 1866, I solicited from residents in neighbouring parts

contributions from the piscifauna of their localities. John Burnett,

Esq., of Cholad}', Vithery, in the Wynaad, near Cahcut, was good
enough to favour me with eight species, of which I propose giving

short descriptions. His coffee-estate is situated in the Wynaad range*

of hills, about 3000 feet above the level of the sea ; and the water
from which these species were obtained is a small rivulet about 200
yards from his bungalow.

The following is a list of the specimens received, with the Tamil
names as applied in that locality :

—

Ophiocephalus gachua, Buch.
Ham. ; Hara malabarica, Day (Cutti meen, Tam.) ; Saccobranchus
singio, Buch, Ham. ; a small Loach (Cul irum, Tam.) ; Homalo-
ptera brucei, Gray (^Cul candee, Tam.); a Garra {Cul korava, Tam,)

;

and three others of the Carp family, which I have previously de-

scribed as new :

—

Puntius melanampyx, Paradanio aurolineatus, and
Rasboi'a woolaree.

I think that the capture of the Homaloptera brucei in this part of
India is exceedingly interesting, when coupled with the fact that I

took the Garra gotyla in an adjacent locality, as described in my
_
" Fishes of the Neilgherries." It makes it exceedingly probable that
General Hardwicke's drawings of these species came originally from
Buchanan Hamilton's collection, and that the latter obtained his

specimens when travelling through this portion of the Madras Pre-
sidency, as described in his 'Journey through Mysore.' Another
reason for believing this solution to be correct is, that these species

of fish do not appear to have been obtained since then in Bengal.

Nemacheilus strtatus, sp. nov.

Cul irum (Tam.),

B, iii. D, 2/8, P. II. V. 8. A. 2/.>. C. 17.

Length of head \, of pectoral 4-, of caudal 4- of the total length.

Height of head -^j, of body Jj- of the total length.

Eyes not covered by skin. Diamfter nearly 4 of length of head.
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Dorsal profile more convex than that of the abdomen, which latter

is nearly horizontal. Body laterally compressed posterior to the

dorsal fin. Back moderately broad, and in the mesial line near the

caudal fin slightly elevated.

Mouth almost belovr, surrounded by fleshy lips. Two pairs of

cirri on the snout, the external reaching the posterior, and the in-

ternal the anterior margins of the orbit ; they are not united at their

bases. The maxillary cirri extend to beneath the anterior margin of

the orbit. There is no spine on the head. Nostrils generic.

Fins. Dorsal arises slightly in advance of the ventral, and its base

is situated midway between the snout and the posterior extremity of

the caudal fin ; whilst the anal is in the posterior fourth of the body.

The caudal, which has a broad base, is slightly lobed at its posterior

extremity.

Scales well developed over the whole of the body, not on the head.

Lateral line passes direct from the centre of the orbit to the middle

of the caudal fin.

Colours. Reddish brown, with very narrow light-reddish vertical

bands, most distinct in the posterior part of the body, where there

are sixteen posterior to the commencement of the dorsal fin, and

several more between that and the head, which last is marked all

over with black lines and spots on a light reddish base. A very

black bar exists at the base of the caudal fin. Dorsal fin with a light

margin, bounded below by a jet-black band, and having a dark base,

between which two marks it is brilliant orange. Anal orange, with

some dull black spots. Caudal yellow, with some dull marks.

Grows to 2| inches in length.

Hab. Wynaad, at 3000 feet elevation.

HOMALOPTERA BRUCEI.

BaHtora brucei, Gray, 111. I. Z. pi. 41. f. 1 ; Cuv. et Val. xviii.

p. 101.

Plutycara brucei, M'^Clelland, J. A. S. xix. pp. 299, 428.

Flatycara australis, Jerdon, Mad. J. L. & S. no. 35, p. 333.

Cul candee (Tam.). The Stone Carp.

B. iii. D. 3/8. P. 19. V. 9. A. 2/4. C. 17. L. 1. 70.

Length of head ^, of pectoral ^, of base of dorsal |, of base of

anal ^, of caudal ^ of the total length. Height of head Jj, of body \,

of dorsal \, of ventral ^ of the total length.

Eyes directed upwards and outwards. Diameter ^ of length of

head, 2 diameters apart, nearly 3 diameters from end of snout.

Head posteriorly wide, and becoming rather pointed towards the

snout ; anteriorly it is so much depressed that the dorsal profile is

slightly convex, whilst that of the abdomen is horizontal.

Mouth small, transverse, and on the abdominal aspect of the fish,

posterior to the snout ; cleft very short, the upper jaw in advance

of the lower. Lips fleshy. Two pairs of short cirri are situated on

the anterior inferior aspect of the snout, their length being equal to

two-thirds of the diameter of tlie orbit. There is also a pair of cirri
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at the angle of the mouth, thicker and slightly longer than the other

two pairs. The lips do not cover the jaws. Snout soft ; nostrils at

anterior superior angle of the orhit, the posterior oval, the anterior

circular, the two divided from one another by a valve. Summit of

head smooth. Branchial aperture small, vertical. Isthmus wide.

Branchiostegal membranes concealed.

Fins. Dorsal situated midway between end of snout and the base

of the caudal fin, as well as opposite the ventral. Pectoral arises

nearly under opercles, and extends to the base of the ventral. The
anal is situated in the posterior fifth of the body. Dorsal fin highest

anteriorly. Pectoral subhorizontal, with a broad fleshy base, its an-

terior margin rounded." Ventral also subhorizontal, and its front

margin rounded. Caudal lobed in its posterior third, and the infe-

rior rays produced.

Scales small, none above, or on the head, or anterior surface of
the abdomen ; a {qw before the anus (except in the mesial line),

which is situated opposite the posterior extremity of the ventral fin.

They are roughened in circular or horizontal furrows ; edges smooth.
Teeth. Pharyngeal teeth 5/5.

Lateral line straight from behind the orbit to the centre of the

caudal fin. It consists of single tubes in each scale.

Colours. DuU olive, becoming yellow beneath, with deep-brown
blotches. Fins diaphanous ; dorsal with three rows of dark spots

;

ventral with three or four ; anal with two
;
pectoral yellowish, dark

anteriorly, and with three rows of dots across it ; caudal with three

irregular bands and black tips.

Out of eight specimens the largest was 3| inches long.

Hub. Wynaad, in streams.

Garra alta, sp. nov.

Cul korava (Tarn.). Stone Ophiocephalus.

B.iii. D.2/8. P. 15. V. 10. A. 2/5. C.17. L.1.32. L.tr.5/3.

Length of head |^, of pectoral above \, of base of dorsal \, of anal
Jg^, of caudal i of the total length. Height of head ^, of body ^, of
dorsal i, of anal \ of the total length.

Eye circular, situated near to the upper profile of the head, and
directed slightly outwards and upwards. Diameter ^ of length of
head, 2^ diameters apart, 3|- diameters from end of snout.

The abdominal ])rofile in this species is nearly horizontal, from the
anterior extremity of the snout to the base of the caudal fin ; whilst

the dorsal profile is much elevated, forming a curve, from the ante-

rior margin of the snout to the base of the dorsal fin. The head at

the occiput is broad, whilst the snout is also comparatively wide.

Snout with a badly developed transverse cleft, and the whole
covered with very large glands. Mouth transverse and below, its

gape equal to two-thirds the length of the base of the dorsal fin. An
oval suctorial disk situated behind the lower jaw. One }iair of cirri

on snout, equal in length to the diameter of the orbit ; the maxillary
pair only one-third of that length.
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Fitis. The anterior extremity of the dorsal is midway between the

saout and base of caudal ; whilst the ventral is under its centre.

Anal is situated in the posterior fourth of the body. The caudal

has a broad base, and is lobed in its posterior half.

Colours. Rifle-green, with a bluish-green stripe along the centre

of the body and middle of the caudal fin. Abdomen greenish yellow.

Fins yellow ; dorsal, pectoral, and ventral externally stained darkish.

Edges of scales darker than their centres. Eyes golden.

Hub. Wynaad, in rapid streams.

6. Additional observations on Hyalonema mirabile.

By J. S. BowERBANK, LL.D., F.R.S., F.Z.S. &c.

Since my paper on Hyalonema mirabile, read January the 10th

at the Zoological Society, I have been favoured by my friend Mr.
Henry Lee with the loan of a specimen of that species singularly

illustrative of the nature and structure of the corium, the outer coat

of that organ having little or no sand or other extraneous matter

imbedded in it. At the first view this singular specimen might

readily be mistaken for a new species, the thin smooth corium quite

destitute of sand gives it an appearance so very unlike the usual

description of specimens ; but a close examination of its structural

characters quickly disabuses us of this idea. The cruciform and other

spicula imbedded in the corium ; the spiral column and the other

structures of the basal mass of the sponge, are identical with the

corresponding structures of the well-known specimens of Hyalonema.
It is the absence of the usual sand which alone makes the difference

between them, and at the same time greatly I'acilitates our knowledge

of the structures of these curious animals.

The whole of the corium in Mr. Lee's specimen is divided into

lozenge-shaped areas of various sizes, a thin protuberant line forming

the common boundaries of the adjacent areas ; at each side of this

line the motive filaments are based, and from these points they pass

in direct lines to the protuberant osculum in the middle of the area,

passing up the sides, and on to the apex, where they terminate in a

ring formed by the outer margin of the apical membrane of the os-

culum. The fibres are broad and flat at their bases, gradually at-

tenuate in breadth and slightly increase in thickness as they approach

their distal terminations.

Two of the oscular bodies which were raised but very little above

the surface of the corium, when mounted in water, exhibited the

radial arrangement of the fibres in their natural condition in a very

satisfactory manner : fort3f-four were counted ; but this was evidently

not the whole of them, as many others were indistinctly apparent

behind those which were counted. \n another specimen in my col-

lection which has been soaked in solution of potass I counted sixty-

three ; and in one of the large areas containing an osculum in Mr.
Lee's specimen I counted ninety-six motive fibres, radiating from the
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apical portion of the organ to the distal portions of the area ; while

in a smaller one from the same sponge there were only twenty-eight

;

so that it appears that no two of these organs are furnished with

precisely the same number of motive filaments, and that they increase

in number as the organ increases in age and size. The fibres on the

apices of the oscula of Mr. Lee's specimen, when immersed in water

only, were not above half the diameter of those which had been oper-

ated upon with caustic potass.

The inner membrane of the corium in Mr. Lee's specimen is very

thin ; in a portion of it removed and immersed in water for exami-
nation there were numerous minute lentiform cells and a considerable

number of gemmular bodies, identical in size, form, and structure

with those with which we are so familiar in Halichondroid sponges,

and which also occur abundantly in the geuus Dactylocalyx ; but I

could not detect any traces of fibro-cellular organs.

The more repeatedly and closely we examine the curious protu-

berant organs on the corium the more strongly we are confirmed

in the opinion that every part of Hyalonema mirabile is of a purely

spongeous nature. The discrepancy in the numbers of the supposed
tentacula beneath the apices of the oscular organs (no two appearing

to have anything like the same number of fibres in their circular

series), the invariable attachment of both their basal and apical ter-

minations to their respective membranes, their complete immersion
in the parietes of the oscular organs, the firm and solid structure

of the fibres themselves, and the undoubted keratose structure of

the mass on which they are imbedded, all concur in proving them
to be anything rather than polypiferous organs. On the contrary,

in numerous specimens of Zoanthus sulcatusi in my possession,

dispersed in patches on the surface of Desmacidon Jeffreysii from
Shetland, the structure of the polypidom is widely different from
that of the protuberant organs of Hyalonema. In Zoanthus it is

simply formed of grains of sand cemented by coagulable lymph, as

in the sand-tubes of Terebella, and, like them, rapidly decomposing
after the death of the animal. In the polypidoms of the Zoanthus
on Desmacidon Jeffreysii no radiating fibres like those in Hyalonema
are to be found, nor could I detect any distinct remains of the

polypes that once inhabited them.

7. On Alcyoncellum speciosum.

By J. S. BowERBANK, LL.D., F.R.S., F.Z.S. &c.

Alcyoncellum speciosum, Quoy et Gaimard.

Euplectella aspergillumy Owen, Trans. Zool. Soc. iii. p. 203.

E. cucumer, Owen, Trans. Linn. Soc. London, xxii. p. 11/, pi. 21.

A considerable number of this beautiful sponge have recently been
imported, and its natural history has again been the subject of nuich
interest among zoologists. The first notice of its existence occurs
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in the * History of the Voyage of the Astrolabe,' the zoological por-

tion of which was written by MM. Quoy and Gaimard ; and as their

account of the sponge is short, it has appeared to me advisable that

the whole should be quoted, that we may obtain a clear comprehen-

sion of its early history ; and this course is the more necessary as

the original name has been supplanted by that of Euplectella asper-

gillum, apparently without any sufficient reason for such an altera-

tion, and contrary to all our notions of the rights of priority in no-

menclature.

The authors of the ' Natural History of the Voyage of the Astro-

labe ' have referred this beautiful sponge to De Blainville's genus

Alcyoncellum ; and in vol. iv. p. 302, pi. 26 (Zoophytes), f. 3, they

give the following description of it :

—

" Corps phytoide, sub-pierreux, solidifie par des spicules tricus-

pides ; a branches peu nombreuses cylindriques, fistulaires, terminees

par un orifice arrondi, a parois epaisses, composees de granules re-

guliers, polygenes, alveoliformes, perces d'uu pore a I'exterieur et a

rinte'rieur.—Bl.

" Alcyoncelle specieux.

"Alcyoncellum speciosum, nob.

"Alcyoncellum cylindi-icum, cavutn, extremitate rotundum, album,

reticulis lajiidicis elegantissime contextum.

"Cette singuliere production donnant lieu au genre ci-dessus repre-

sente un cylindre creux de sept a huit ponces d'etendue, en forme

de phallus, arrondi et un peu dilate a une extremite, ouvert a I'autre,

a parois minces, formees de filets tres delies, lachement accoles les uns

aux autres, entrecroises dans tons les sens de maniere a former des

nombreuses mailles arrondies, presque regulieres, comme celles de

la dentelle ou bien des sieges tisses en rotang. Ce qui fait que toute

la masse est a jour. En voyant Telegante blancheur et la regularite

d'un tel tissu, on a de la peine a se persuader qu'il est le produit

d'une reunion d'animaux. On aime mieux en voir un seul au fond

de la mer travailler a se faire ce logement pour un but quelconque,

en tirant de sa propre substance, comme le font certaine chenilles, la

matiere, qui se petrifie aussitot qu'elle est en contact avec I'eau.

" Ce zoophyte habite, nous a-t-on dit, de grandes profondeurs d'ou

il a ete amene par une sonde. Les eclats qu'on remarque a une de

ses extremites indiquent qu'il doit etre fixe. Nous le devons a M.
Merkus governeur des Moluques, qui s'est plu a favoriser avec la

plus grande obligeance nos recherches d'histoire naturelle pendant

le temps que nous avons passe dans les iles qu'il administre."

The generic and specific characters assigned to this sponge by

MM. Quoy and Gaimard, and those published in the second edition

of Lamarck's 'Animaux sans Vertebres,' appeared to me to be so

vague and insufficient when I was preparing my paper on the " Ana-

tomy and Physiology of the Spongiadse," published in the 'Philo-

sophical Transactions of the Royal Society ' for 1862, p. 1 102, that
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I proposed the following as an aaiended description of the generic

characters :
—

Sponge fistulate ; fistula single, without a massire base. Ske-
leton—primary fasciculi radiating from the base in parallel straight

or slightly spiral lines ; secondary fasciculi at right angles to the

primary ones. Oscula congregated, with or without a marginal
boundary to their area.

I have lately acquired two fine specimens of the sponge, and have
been enabled^to examine the structure of the skeleton more minutelv
than I could venture to do that of the rare and beautiful specimen
in the possession of the late I\Ir. Cuming ; and I have ascertained

that the skeleton is not composed of fasciculi of spicula, as at that

time T believed it to be, but that it is a regular and very delicate

siliceo-fibrous structure. This fact necessitates a further correction

of the generic characters, which I propose to be as follows :

—

Sponge fistulate ; fistula single, without a massive base. Ske-
leton siliceo-fibrous; primary lines radiating from the base in parallel

straight or slightly spiral lines ; secondary lines at right angles to

the primary ones. Oscula congregated, with or without a marginal
boundary to their area.

The siliceo-fibrous structure of the skeleton necessarily removes
this genus from the group of genera with which I had ])laced it, and
associates it with Dactylocahjv and other siliceo-fibrous sponges

;

and this association will be seen, when we consider the specific

characters of the sponge, to be in very close accordance with the

peculiar interstitial and other remarkable spicula of that beautiful

group of sponges.

The siliceo-fibrous structure of Alcyoncellum decidedly separates

this genus from Pohjmastia, in which the primary and secondary
lines of the skeleton are invariably composed of elongate fasciculi of
spicula ; and although in the latter genus the general arrangement
of the skeleton-structures are so similar to those of the former that

slightly magnified drawings of the one could scarcely be distinguished

from those of the other, the singularly beavitiful forms of inter-

stitial spicula so abundant \\\ Alcijoncellum are entirely absent in the

corresponding portions of the structure oi Pohjmastia. I will not
repeat my reasons for differing in opinion from Prof. Owen regard-

ing the alteration he has proposed of Quoy and Gaimard's generic

name o{ Alcj/oncenian to that of Euj^lectella, in his paper on that

subject, published in the ' Transactions of the Zoological Society of
London,' vol. iii. pt. 2. p. 203, pi. 13, as I have fully discussed that

portion of my subject in my paper on the " Anatomy and Physiologv
of the Spongiadse " (Phil. Trans. Roy. Soc. 1862, p. 1102).

Having thus rectified the errors in the descriptions of the genus,

I shall proceed to consider the specific characters of the species Al-
cyonellum speciosum, Quoy et Gaimard {Euplectella asperyillum and
JH. cucumer, Owen) ; and in doing so I may state that my knowledge
of the beautiful structures I shall have to describe was derived from
the first specimen, imported by the late Mr. Hugh Cuming, wlio in

185(3 obliged me with the loan of the sponge for several weeks that

Proc. Zool. Soc—1807, No. XXIII.
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I might make a searching investigation of the pecuharities of its

structure. Dr. A. Farre also allowed me the free examination of

his specimen, described and figured in the ' Transactions of the Lin-

nean Society of London,' vol. xxii. p. 117, pi. 21, as Enplectella

cucumer, Owen. I have repeated these investigations on two other
specimens in my possession, of nearly the same size and form as

that formerly possessed by Mr. Cuming, but now in the British

Museum ; and I have found that the structure of their skeletons

and the cvirious and beautiful forms of spicula contained in their

interstices are perfectly identical even to the minutest form ; so that

we may reasonably and safely conclude that there is but one species

of this beautiful sponge known to us at present in England, and that

it is identical with the species described by MM. Quoy and Gaimard
in their 'Zoology of the Voyage of the Astrolabe.' Neither of
the above-named authors, nor Prof. Owen in either of his descriptions

of the sponge, has given us a detailed statement of its specific cha-
racters

J I shall therefore proceed to endeavour to rectify this omis-
sion as follows :

—

Alcyoncellum SPECIOSUM, Quoy et Gaimard.

Sponge sessile, cylindrical, more or less curved, enlarging pro-

gressively from the basal to the distal extremity ; upper portion fur-

nished with numerous sharp ridges of interlacing fibres disposed

diagonally and somewhat symmetrically ; a])ex truncate, closed by a

coarse, ventricose, fibrous network, and encircled by a strongly pro-

duced fibrous ridge or frill. Base furnished with numerous fasciculi

of large and long prehensile spicula projected downward : spicula

attenuato-quaternate, barbed alternately for about one-third of their

length from the distal extremity. Oscula congregated, terminal.

Pores congregated ; inhalant apertures symmetrically equidistant,

disposed in lines radiating from the base to the apex of the sponge.

Dermal membrane unknown. Skeleton symmetrical
;

primary
lines radiating from the base to the apex, equidistant ; secondary

lines at right angles to the primary ones ; interstitial structures inter-

lacing diagonally. Spicula of the membranes :—interstitial spicula

rectaugulated, attenuated hexradiate spicula, short and stout, rarely

completely developed ; and the same form with slender and delicate

radii, fully developed ; also attenuated rectaugulated triradiate, api-

cally spined. Spicula of the sarcode :—trifurcated attenuato-hexra-

diate ; and floricomo-hexradiate, very minute.

Colour, skeleton very light amber-yellow.

Hab, Philippine Islands, Island of Bohol, 10 fathoms {Mr. Hugh
Cuming) ; Island of Zebu, about 24 fathoms (3/r. R. Geale).

Examined in the skeleton state.

The form of the skeleton of the sponge is exceedingly graceful

;

it is that of an elongated Cornucopia, composed of a beautiful and
regular network of siliceous fibres. It has uo solid base to retain it

in an erect position ; but in lieu of this support it is furnished with

a vast number of curious and beautiful retentive spicula, each acting

the part of a line and grapnel when their recurvo-quaternate heads
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are immersed in the sand, as appears to have been the case with the

greater number of the specimens that I have examined, or when in-

serted in, or adherent to the tissues of another sponge, as in the case

of the specimen in the possession of Dr. A. Farre. The recurvo-

quaternate terminations of their distal ends ai'e short and stout ; and

the terminal boss whence they spring is very strongly produced, so

as to give them great retentive power. There are usually but four

hooks ; but in one instance I observed that number was doubled by
each ray being replaced by two somewhat smaller ones. The shaft

of the spiculum is barbed alternately at nearly regular distances for

about one-fourth of its length from the recur vo-quaternate apex, the

barbs pointing towards the smooth attenuating basal portion of the

shaft, and they decrease in length and number from the apex of the

spiculum downward. The structure of the apex of the fibre, com-
bined with the numerous stout spines of the distal portion of the

shaft, gives them remarkably strong prehensile power. These organs

occur in large fasciculi, each consisting of numerous spicula. Tlieir

basal portions are clustered around the primary lines of the skeleton

near their bases, and are firmly cemented to them for about a half

or one-third of their length, from which attachment they ulti-

mately pass oflF, diverging in various directions in search of points of

adhesion. Their length frequently exceeds 3 inches. Athough sili-

ceous, they are remarkably flexible and strong. The shaft consists

of numerous concentric layers containing comparatively a large

amount of animal matter.

The structure of the fibre of this sponge is solid and siliceous, like

that of Bactylocalyx ; but the mode of its disposition in the skeleton

is very different. The primary lines consist of nearly parallel con-

tinuous fibres anastomosing laterally at irregular distances ; so that

in the aggregate they form a single circular series of strong and rigid

compound columns of support bounding the large tubular internal

cavity, and firmly braced in their proper positions by the secondary

series of similarly constructed fibres, placed at right angles to the

primary ones. This arrangement is further strengthened by nume-
rous small fibres disposed in various diagonal lines to the primary

and secondary series of the skeleton-tissues. This admirable ar-

rangement produces a structure combining the greatest amount of

lightness, strength, and beauty that can well be conceived to exist

in nature. At a short distance above the ba^e of the sponge it is

farther strengthened by numerous strongly produced angular ridges

of fibrous tissue disposed in lines which are always more or less dia-

gonal to the long axis of the sponge, and usually somewhat flexuous.

The ridges are but slightly produced near the base of the sponge,

but they increase both in height and strength as they approach its

apex. Tlie summits of the ridges are composed of strong lines of

anastomosing fibres ; and two or three such lines of fibres are fre-

quently to be seen beneath the outer one. These ridges do not ap-

pear to have ever formed portions of the terminal ridge or frill of

the sponge, bounding the oscular area, although they agree perfectly

in the mode of their structure ; and it is probable that the circular
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ridge is coeval with a very early condition of the animal, and that

the increment of the sponge has taken place in the space existing

hetween its base and apex. In the type specimen formerly in the

collection of the late Mr. Cuming, a few ridges such as occur on its

outer surface were apparent on its inner one, a little below the os-

cular area ; but I have not detected them in the corresponding situ-

ation in the specimens in my own possession.

The oscular area within its beautiful circular frill or ridge is en-

tirely filled with oscular orifices. The network of which it is formed

is simple and irregular in its structure ; the rete is composed of nu-

merous closely compacted fibres, so arranged as to afford the greatest

amount of resistance in the least possible space, A transverse section

of one of these fibres would be like that of a douI)le convex lens.

The excurrent orifice of this great terminal network is well indicated

by the absence of interstitial spicula within its area, although on the

inner surface of the oscular ridge bounding it they are in as great

abundance as on other parts of the body of the sponge. In the

living condition there is little doubt that the whole of tlie area would

be furnished with a stout dermal membrane containing the true

oscula of the sponge. In one of the areas of the- oscular network of

one of my specimens, near its margin, I found a fragment of such a

membrane, about an eighth of an inch in diameter, in a fine state of

preservation. It was furnished with a reticulation formed of nume-

rous long acerate spicula closely fasciculated together ; and in con-

junction with this network there was a layer of sarcodous membrane,

in which several of the well-known forms of the interstitial spicula

of the sponge were imbedded, thus verifying the reticulated struc-

ture as a portion of the tissues of Alcyoncelliim ; but the semi-

detached state of the fragment forbids our assigning it with certainty

to the dermal tissues of the sponge. The sarcode is abundant on

this fragment ; and, as in other smaller fragments of that substance

which 1 have found adhering to parts of the skeleton, the colour is

that of a full amber-yellow.

The series of equidistant circular apertures disposed in single lines

between the primary lines of the skeleton are evidently the inhalant

areas of the sponge ; and above eacli of these in the living condition

there is most probably a congregation of pores, like those above the

intramarginal cavities in Geodia and Fachymatisma. The margins

of these apertures consist of a stout ring of siliceous fibres, very like

those at the summits of the diagonal ridges on the body of the

sponge.

The interstitial spicula of this sponge afford a numerous and beau-

tiful series of objects for the microscopist ; and some of them appear

to be peculiar to this species. In well-preserved specimens of the

sponge that have not been washed and bleached to make them look

])retty, they are so numerous and so closely jjacked together that in

some parts they entirely obscure the view of the skeleton-lines be-

neath them ; and, if we may judge by analogy, their ofl^ice is to aflPord

points of adhesion to the interstitial membrane, and thus to vastly

increase the amount of surface of the nutrient membranes and sar-
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code of the sponge. They consist of attenuated rectangulated hex-

radiate spicula and of rectanguhited triradiate ones.

There are two well-characterized descriptions of the attenuated

rectangulated hexradiate spicula. The first has the radii compara-

tively short and very stout ; this form is exceedingly protean, the

full complement of rays being rarely developed. They vary from

the form of an inequiacerate spiculum to the completely developed

hexradiate one, with intermediate incomplete forms in every imagi-

nable variety. They are dispersed abundantly on the outer surface

of the skeleton-tissues, especially near the bases of the diagonal

ridges. The varieties of this form of spiculum are described in de-

tail in the 'Philosophical Transactions of the Royal Society' for

1858, p. 309, pi. 25. figs. 24 to 33, and in 'Monograph of British

Spongiadae,' vol. i, p. 52, pi. 7. figs. 174 to 183.

The second form of attenuated rectangulated hexradiate spiculum

is much more constant in its development, an incomplete one being

of rare occurrence ; their proportions are more equable and slender

than those of the first description. Their radii are comparatively

long and slender ; and the basal ray of the axial portion is frequently

very much elongated, and has its termination somewhat clavate and
more or less spinous, while the distal and lateral rays are usually

acute and without spines. These spicula in situ are grouped together

in considerable numbers in the interstitial spaces of the skeleton,

their positions being coincident, and their axes frequently very nearly

touch each other. Their office is apparently the same as those of

the larger and stouter description of the same form—that of afford-

ing points of attachment to the interstitial membranes, so as to pro-

duce innumerable surfaces for the multiplication of the nutrimental

membranes of the sponge. They are described and figured in the

'Philosophical Transactions' for 1858, p. 310, pi. 25. fig. 34, and
in 'Monograph of British Spongiadse,' vol. i. p. 260, pi. 7. fig. 184.

The attenuated rectangulated triradiate spicula are not the trira-

diate stage of development of a hexradiate spiculum ; their form is

a normal one, and their proportions are distinctly different from either

of the hexradiate ones. Sometimes the radii are attenuated and
smooth ; but usually the apices of the rays are more or less spinous,

and occasionally somewhat clavate. They are not so numerous as

the hexradiate forms. They are described and figured in the ' Phi-

losophical Transactions' for 1858, p. 313, pi. 26. fig. 7, and in

' Monograph of British Spongiadse,' vol. i. p. 260, pi. 9. fig. 198.

The sarcode of this sponge affords two of the most elegant and
complicated forms of spicula with which we are acquainted—the tri-

furcated attenuato-hexradiate, and the floricomo-hexradiate form.

The first is not peculiar to AlcyonceUum, as it is also found abun-

dantly in the sarcode of Dactylocuhjx pumicea and other siliceo-

fibrous sponges. The latter I have never found in any other sponge

than the one under consideration.

The trifurcated attenuato-hexradiate stellate spiculum, with a

power not exceeding four or five hundred linear, appears as a simple

multiradiate spiculum ; but viewed with a power of about 1000 linear
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its structure can be distinctly made out. It consists of a central

primary rectangulated liexradiate spiculum, the rays of which are

short and stout, each furnished with three attenuating shghtly radia-

tino- secondary spicula, which terminate acutely. See ' Philosophical

Transactions,' 1858, p. 31 1, pi. 25. fig. 39, and ' Monograph of Bri-

tish Spongiadge,' vol. i. p. 55, pi. 8. fig. 189.

The floricomo-hexradiate form is the most elegant and elaborately

constructed spiculum I have ever seen. It consists of six short pri-

mary rectangulated central radii of equal length and diameter, the

terminations of which are slightly expanded ; and from each of these

seven or more delicately formed petaloid secondary spicula radiate,

hut not in straight lines ; each curves slightly outward from its base,

and then curves inward again until they nearly meet a little below

their distal terminations ; and then again they curve outwards, so as

to allow of the full expansion of their beautiful petaloid apices, the

margins of which are delicately dentate, the whole structure simula-

ting a beautiful flower. See 'Philosophical Transactions,' 1858,

p. 312, pi. 26. figs. 3 and 4, and ' Monograph of British Spongiadse,'

vol. i. p. 55, pi. 8. figs. 193 and 194.

This form of spiculum is by no means rare in Alcyoncellum, but

it is not frequently that a perfect one is obtained. I found them

abundantly at the base of the terminal fringe of the sponge, and also,

at the bases of the diagonal ridges. I have never found any of these

complicated forms of liexradiate spicula in any other sponges than

the siliceo-fibrous ones.

Alcyoncellum speciosum is not the only species of that genus known

to science. There is an imperfect specimen of very delicate texture

in the Museum of the Jardin des Plantes at Paris, from which I ob-

tained the bifurcated rectangulated hcxradiate form of spiculum re-

presented in the ' Transactions of the Royal Society ' for 1858, pi. 25.

fig. 38, and 'Monograph of British Spongiadse,' vol. i. p. 55, pi. 8.

fig. 188. This singular form is peculiar to that species ; and there

are other forms of spicula and peculiarities of structure that unmis-

takeably stamp it as a distinct species from A. speciosum. The large

longitudinal radial lines of the skeleton do not all pass into the great

terminal oscular area of the sponge ; the greater portion of them

terminate when they reach the marginal ring of the oscular area ;

about one in every three or four pass the ring and form a portion of

the reticulation of that great area. The distal termination of this

Sjjonge very closely resembles that of Alcyoncellum speciosum (Eu-

plectella asperyillum, Owen), figured in the 'Transactions of the

Zoological Society,' vol. iii. p. 203. The primary or radial lines of

the skeleton of this species are symmetrically parallel, and are nearly

straight from the lower part of the sponge to its apex. The secon-

dary or transverse series of skeleton-structures pass round its parie-

tes within the primary or radial lines of the skeleton, at about right

angles to them. This species is designated by Prof. Valenciennes

Alcyoncellum corbicula. It was obtained in 80 fathoms off the

Island of Bourbon.

There is in the French Museum another specimen of Alcyoncellum,
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which differs in its construction from all the other specimens of that

genus known to us either in the French Museum or in the English

collections. This sponge is about 8 inches in height, 2| inches in

diameter at the apex, and 1 1 inch at the base, and the body is cy-

lindrical. The parietes of the sponge are of about the same thick-

ness as those of A. speciosum. The primary lines of the skeleton

are wide apart, irregular, and run diagonally and flexuously over its

surface. The basal end of the sponge is closed and rounded, and

one side of it is rather longer than the other, and there is not the

slightest indication of its having been furnished with prehensile spi-

cula similar to those of ^. speciosum. The attachment of the sponge

is partly on one side, in the form of a thick incrustation, and partly

close to the base, by a similar patch of thickened tissue.

But the most striking and characteristic diflFerence in its structure

is in the apical termination of the sponge, which is totally destitute

of the great marginal ring that surrounds the oscular area in A. spe-

ciosum, the sides and oscular area merging in each other insen-

sibly and without the slightest trace of a boundary line. In this

character this species closely resembles the distal extremity of PoJij-

mastia manimillaris and other species of that genus, which have not

the oscular area confined within a marginal ring. .

The specimen appears to have been too well washed, as no remains

of interstitial spicula could be discovered with a 2-inch lens. The

sponge is exceedingly beautiful, and the skeleton-structures appear

by the aid of the lens like twisted spun glass.

Beside those described above, there is another specimen of Alcy-

onceUum in the Museum of the Jardin des Plantes, which is also

named A. corbicula ; but it differs so much in its structural cha-

racters as to render it highly probable that it is a distinct species.

It is about 5 inches in height, 2h or 3 inches across at its apex, and

at the base it is Ig inch in diameter. The base is round and smooth,

but the body of the sponge assumes a square form. The texture of

the sponge is very much thickened and woolly in appearance, and

the spaces in its sides much larger than those in the other specimen

designated by the same name. The primary lines of the skeleton

are ratlier flexuous towards the base of the sponge, but they become

more regular and straight as they approach its apex. There are no

indications of elevated ribs either on the exterior or interior of this

sponge. I have bad no o})portuiiity of examining its strtictural pe-

culiarities ; but I have little doubt of their being different from those

of the sponge bearing the same name in the French collection.

8. On the Coleoptera of the Azores.

By George 11. CrotcHj jM.A.

(Plate XXIII.)

The Azores, though not less interesting, have yet received a far

less share of attention, as far as their fauna is concerned, than the
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neighbouring grov;ps of Madeira and tlie Canaries. The exploration

of these, however, is due ahnost entirely to the laborious and unre-

mitting exertions of Mr. T. V. V» oUaston, who has devoted himself

to working out the Coleopterous fauna of the Atlantic region with a

care and perseverance that, unfortunately, finds too few imitators.

The fourth group, viz. the Cape de Verde Isles, have also been re-

cently explored by him, and have produced a magnificent series of

novelties. It is with considerable pleasure, then, that I am able,

through the kindness and liberality of Mr. Godman, to supplement
his researches with an enumeration of the Azorean Coleoptera. Our
previous knowledge of this group of islands was very limited, but
will be found admirably summed up in J.I. Drouet's 'Elements de la

Faune Acorcenne.' Indeed it is to him and his companion M. Morelet
that we owe any detail of the insects, shells, &c. at all. Of Coleo-

ptera he enumerates fifty-nine, and comments upon their European
character, five only being peculiar ; these were described in part by
JNI. Tarnier in M. Morelet's ' Notice sur I'histoire naturelle des iles

Arores ;' and one (^Lapur. azoricus) by M. Drouet himself in his

' Coleoptcres Aroreens.' The remaining species cited by him are of

the most ordinary character, and show certainly the cultivated state

of the islands. In 1865, however, Mr. Godman undertook a voyage

to these islands with a view to get a more satisfactory rtsunic of

their fauna ; and in order that the Coleoptera might receive due

attention, he was accompanied by an energetic and well-known

English collector, Mr. J. A. Brewer. They arrived at S. JNIiguel

on the 2 1st of March, and remained there a month. On the 21st

of April they visited Terceira for a day, and went on to Fayal

;

thence they crossed, with some difficult}^ to Flores and Corvo.

After this Mr. Godman was obliged to return ; but his collector

(Mr. Brewer) subsequently visited Sta. Maria, though it was then

somewhat late in the season. The material thus amassed, was libe-

rally placed in my hands by Mr. Godman to be worked out ; and it

shows a very great advance upon that of MM. Drouet and Morelet,

including as it does 213 species, of which thirteen are new to

science, and thirty-seven new to the Atlantic district, and redeems

the faima from its purely European character. Of the nine islands,

three remain practically vuivisited—one, indeed (Pico), being pro-

bably the best island for characteristic species, being much the

most wooded.

Analogy would lead us to put the fauna at, at least, double the

present number ; and much of the increase would consist of new
species, since, in comparing it with that of the other Atlantic groups,

it presents some singular features.

Thus of the 1450 species comprised in the 'Coleoptera Atlanti-

dum' one-fourth are European, one-fourth probably geographical

races, and one-half indigenous. Thus in the combined groups only

350 European fpecics occur, while here we have already ICO ; hence

no great increase of this class can l)e ex})ected. The proportions

here take the form of three-fourths European, and about one-tenth,

or less, indigenous. This is no doubt due to this collection having
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been made more in cultivated districts and the neighbourhood of

towns than under canvas in remote ravines, as ^Madeira has been
^vorked ; still it shows that the prevailing Atlantic forms are here

only scantily represented. The characteristic genera Laj)arocerus,

Acalles, Tarphiiis, Attains (all containing eighteen or nineteen spe-

cies in the other groups) have only solitary representatives. The
])revailing genera are CnjptojyJiafjus (G), Hovialota (11), PhUonthus

(0), Lithocharis (5) ; but they contain almost entirely introduced

species. The two new genera of Rhyuchoplwra, Asynomjchus, and
Neocneinis barely redeem the general poverty of the fauna ; both,

however, are very anomalous in their affinities. Two very abundant
Madeira forms (Mesiles and Basytes) are here represented by Eu-
ropean species {M, turdii. Curt., and 1). nobilis, 111.), in place of

the cognate species found in the former group ; and this is the more
singular, as so marked a connexion with jSIadeira exists in some
species*. The conclusions derived from M. Drouet's lists of the

other classes accord with some of these deductions : thus the almost

total absence of peculiar Vertebrata (no Reptiles) would seem to show
that it had been under very different conditions from the Canaries.

In its land-shells, which afford a good parallel to the insects, out of

seventy-six species, one-half are peculiar, one-seventh Atlantic, and
one-third European ; among these Viqnesneliu, peculiar to the Azores
and India, though found fossil in the Pyrenees, is the most remark-
able.

A detailed analysis of the 1 "JO European species may throw some
light on their origin. I have distributed them into two groups (70
possibly indigenous, and 101 almost certainly introduced by colo-

nists), sorted into eight sections, those printed in italics being new
to the Atlantic fauna.

(1) Cosmopolitan species, which are introduced in articles of
commerce, especially provisions, to all parts of the world. These
are totally without significance in any fauna, their number depending
only on the assiduity with which search is made in warehouses &c.
in the sea-ports. Cutting off, therefore, the twelve here enumerated,
leaves the real fauna at 200 species.

Carpophilus dimidiatus. Anobium paniceum.
mutilatus. Calandra oryzK.

Silvanus advena. granaria.

Nausibius dentatus. Tribolium ferrugineum.
Corticaria serrata. Tenebrio obscurus.

Ptinus testaceus. Alphitobius piceus.

(2.) Species also introduced by the medium of commerce, but
which may be characterized rather as frequenters of refuse : they

* The most striking group in the collection is, however, the Elaterida, with
six fine .species belonging to as many genera. When we remember that in tlie

Canaries and Madeira this family is represented by the ill-defined and inconspi-
cuous genus Coptostethns, Woll., this is very remarkable. Upon examination,
however, two appear to be American and two European, thus leaving only two as
really indigenous.
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are found, for tlie most part, in the debris of hay- or straw-ricks,

about hotbeds, and, indeed, in all vegetable refuse not too rotten*.

Sericoderus lateralis. Latridius nodifer,

*Ptenidium ajiicale. Corticaria fulva.

Nitidula 4-pustulata. Typhsea fumata.

colon. INIycetrea hirta.

*Monotoma 4-foveolata. Dermestes frischii.

* spinicoUis. Acritus minutus.

quadricollis. Carcinops pumilio.

*Aglenus brunneus. *Trox scaber,

Cryptophagus dentatus. Blaps similis.

aflfinis. Anthicus iloralis.

* cellaris. Fajagria obscura.

punctipennis. Philonthus reneus.

saginatus. umbratilis.

schmidtii. Leptacinus pusillus.

*Atomaria munda. Xantholinus punctulatus.

*Epistemus gyrinoidcs. Stilicus affinis.

Latridius minutus. Lithocharis ochracea.

(3) Species introduced in old wood, &c., in houses.

Opilus mollis. Gracilia pygmaia.

Anobium domcsticum. Clytus ^-punctatus.

Ilylotrypes bajulus. Lcptura, sj). —

?

(4) Species inhabiting dung. Here it may be remarked that if

islands are dependent on colonization for their ^Mammalia, their co-

prophagous insects must also be introduced ; special attention should

therefore be paid to any new species having these habits. Of course

many of the decaying-vegetable feeders will take to dung under cer-

tain circumstances.

Sphseridium bipustulatum. Ilomalota atramentaria.

Cercyon obsoletam. mclanaria.

Onthophagus caeca. nigra.

taunts. Philonthus sordidus.

Aphodius granarius. scybalarius.

lividus. Oxytelus sculptus.

Aleochara nitida. • complanatus.

puberula. nitidulus.

(.5) Species introduced with pine trees, as in Madeira. In the

('anaries, where pines are apparently indigenous, the insects are all

cognate species.

Pissodes notatus. Hylurgus ligniperda.

Hylastes ate}\ Homalium pusillum.

* As an exemplification of the above, it may be interesting to mention that the

conditions under which these species thrive seem to have culminated in a small

shed used for picking fowls near Ilorta in Fayal. Under the feathers, &c., were
found ten of the species here enumerated, which, however, occurred nowhere else

in the islands.
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(6) Species found in water. These are very few in these islands
;

why, it is difficult to say ; hut with the exception of one AgaLus,
which may he uew, all are the most ordinary European forms. The
three new to the Atlantic fauna are prohably introduced.

Hydroporus planus. Philhydrus lividus.

Colymbetes jjulvei'osits.

(7) Species introduced with garden plants, &c., about cultivated

ground.

Melanotus dich'ousi Sitones ^avescens.

Athous ohsoletusi lineatus.

Ceiithorhyuchus nigrotcrmi- —— gressorius.

natus. Bruchus pisi.

Hypera variabilis. Psylliodes chrysocephala.

Otiorhynchus scabrosus. Haltica ainpelophaga.

sulcatus.

(8) Of the eighty-six European species remaining, the following

fourteen are probably mere recent introductions :

—

Calathus mollis. Sapriuus semistriatus.

Bradycellus distvictus. Ptilinus pectinicornis.

Phalacrus coruscus. Tomicus saxeseni.

consimilis. Hypoborus fciis.

Nitidula obsoleta. Coccinella 7-punctata.

Anthrenus varius. Chilocorus bipustulatus.

Saprinus ccerulescens. Scymnus minimus.

(9) Sixteen species remain, now brought forward as new to the

Atlantic fauna, concerning whose origin I am not able to offer any
conjecture :

—

Licinus brevicoUis. Meligethes incanus.

Anchomenus j)orum j)unctatus. Psammodius jjUcicol/is.

Pterostichus vernalis. Dolichosomus )iobilis.

Harpalus riijiconiis. Mesites tin-dii.

griseus. Coccinella W-piinctata,

Stenolophus brunnipes. Lithocharis ripicola.

luridus. apicalis.

Cory ihoXoYihvL^sublcevipennis. Trogophloeus subtilis.

(10) M. Drouet enumerates a few species which have escaped Mr.
Godman, but which he appears to have found in some numbers :

—

G?i\vii\\ViS flavipes. Anobium tomentosum.
Saprinus 7-iigifrons. Xantholinus ylabratus.

Coccinella variabilis.

(11) We then get the following thirty-tv.o as being found in the

three Atlantic groups and South Europe, and representing perhaps
the remains of a common fauna :

—

Dromius maurus. Anchomenus albipes.

Pristonychus complanatus. marginatus.
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Stenolophus teutouus.

Tachys 4-signatus.

Parnus prolifericornis.

Dactylosteriium abdominale.

Cercyon littoiale.

centromaculatum.

Sapriims apricarius.

dimidiatus.

Psanimodius porcicollis.

sabulosus.

Mezium sulcatum.

Ilhizobius lituia.

Blaps gages.

Hegeter tristis.

Opatrum hispidum.

Authicus hispidus.

Ilonialota longula.

coriaria.

Ilabrocerus caplllariconiis.

Conosomus sericeus.

Philonthus nigritulus.

Xaiitholinus hesperius.

Lithocharis ruficollis.

debilicornis.

Stenus guttula.

Platystethus spinosus.

TrogophlcEus riparius.

corticinus.

Their European connexion being thus analyzed, it only remains

to trace their affinities to the other Atlantic groups, and first with

Madeira.

The two have in common HO species, or very nearly three-fourths

of the entire fauna: (1) 97 of these, however, are common to the

Azores, Madeira, the Canaries, and Europe, and are hence unessen-

tial
; (2) 26 are found in Madeira and Europe, and of these 17 may

be considered introduced into both islands ; the remaining 9 indi-

genous species are as follows :

—

Pterostichus nigerrimus.

Amara trivialis.

Anisodactylus binotatus.

Harpalus rotundicollis.

distinguendus.

Bembidium rufescens.

Phlceophagus spadix.

Homalota luridipennis.

Snnius gracilis.

(3) Eight are found in Madeira and the Canaries, but not in

Europe as yet, viz. :

—

Cercyon inquinitum. Cryphalus aspericollis.

Lsemophloeus clavicollis. Apion chalybeipenne.

Paramecosoma simplex. Psylliodes vehemens.

Corticaria maculosa. Silaria proteus.

These represent the purely Atlantic species ; but the Paiameco-

sowa alone has strong claims to be considered really peculiar, or
*' autochthonous," to use Mr. Wollaston's expression.

(4) Eight also have been found hitherto in the Azores and Ma-
deira only :

—

Trechus fimicola. Scymnus durantse.

Bembidium schmidtii. Homalota oblique-puuctata.

Malachius militaris. Philonthus jiroximus.

Phlceophagus tenax. Homalium clavicorne.

'Ihese show the strong connexion with Madeira, since five of these

are modified into insular species in the Canaries, but reach here
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unchanged; the Homalium and Phlceophagus are the only two

"autochthones."

Their connexion with the Canaries is very slight and little marked,

114 species only being common to the two groups. Of these

—

(1) Ninety-seven are, as before, universal.

(2) Seven are common also to Europe ; and four of them, at

least, are introduced.

Hydroporus planus. Anthicus humilis.

Gyrinus dejeani. Ocypus olens.

Dermestes frischii. liomalota nigra.

Trachyscelis aphodioides.

(3) Eight are, as before, common to Madeira.

(4) Two only remain as peculiar to the Canaries and Azores

;

and of these one (^Anobium villosuin) is a mere introduction ; but

the other {Calosoma azoricum) is a very singular insect, representing

the C. inaderiB of Madeira, and extending even to the Cape de Verde
Islands. The Canaries are remarkable for possessing both forms,

though in separate islands.

With the little uninhabited rocks called the Salvages, the Azores

have two species in common {Harjmlus rotundicoUis and Phaleria

himacidata), both occurring in some abundance.

But the most remarkable portion of the Azorean fauna remains

yet to be noticed, viz. those species which it has in common with

America. These are

—

j^olus melliculus. Tceniofes scalaris,

Monocrepidius posticus.

The Heteroderes azorleiis also is probably a mere modification of

an American species, which has succeeded in establishing itself here.

The Tceniotes also appears thoroughly naturalized. Whether these

species owe their introduction to colonization and human intercourse

or to natural means must remain an open question. For the former

much is to be said. An open and continual communication exists

between S. ISIiguel and Bahia ; and Mr. Godman informs me that

very large quantities of plants and trees are imported to form gar-

dens. This latter fact may account for the numerous European
species also. On the other hand, the occurrence of Chjtus erythro-

cephalus on the desolate rocks of the Salvages, where it could not

have been introduced, suggests that, after all, the Gulf Stream may
have been the origin of tbesc peculiar species. This is borne out by
the fact that they are all wood-feeding species, so that they would
readily come in logs in the pupa state without injury ; and by the

fact that the Ilet. azoricus must have been introduced at a period

previous to the Portuguese colonization to account for its abundance

in several islands and its modified characters. Some light may be

thrown on this also by the occurrence of Ci/7if/iia huntera in the

Canaries.

Further, an African connexion is suggested by the Staphylimts

hesperus (a close ally of a Cape species), and by the very remarkable
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Elasti'us dolosus, which has congeners only in Madagascar, but in

external form simulates some Cape Elaters so as to be undistin-

guishable except by a close examination. This Madagascar con-
nexion is found also in the Cape de Verde Islands, which have two
or three species in common with it.

To sum up these affinities numerically, we find that of the 213
species 168 are European, 18 Atlantic, and 23 pecuhar—or that

168 are common to Europe, 140 to Madeira, and 114 to the Cana-
ries. The proportions of the families vary a little from those observed
in Madeira and the Canaries.

Azores. Mad. et Can.

Brachelytra 48 215
Necrophaga 38 219
Ilhynchophora 27 282
Geodephaga 2/ 188
Priocerata 16 135
Cordylocerata 16 64
Heteromera 15 1/2
Philhydrida . 8 29
Pseudotrimera 7 30
Eucerata 5 22
Phytophaga 3 64

The most notable displacements here are the very great absence

of Vhytoi^haga, the lowering of the standard of Rliynchophora,

always much the largest group in the other islands, and the singu-

lar paucity of Heteromera. The large development of Necrophaga
and Brachelytra is due to their containing many introduced species.

All this seems to show that, on the hypotliesis of a connected con-

tinent, the fauna of the Azores was drawn from a much more north-

ern source than that of the other islands. This is particularly

evinced by the absence of Heteromera. The paucity of water-beetles,

notwithstanding their rainy condition, is less easily accounted for

;

but the same occurs in Madeira, where previously to the destruction

of the forests there must have been water enough, and yet even the

universal Gyrinus dejeani does not occur there. A more restrained

type of fauna is indicated by the solitary representatives of the

Atlantic genera (Tarphius &c.), which further south develope nu-

merous forms in each island ; it may, indeed, have been that the

Azores formed almost the western boundary of land in this direction.

This brief sketch will show how full of interest the subject is, and

how much yet remains to be done even in the groups apparently

most explored. I shall now enumerate in order the 213 species at

present known as inhabitants of these islands, and describe those

which api)ear to be new, reproducing the novelties already described

by MM. Drouet and Morelct.

1. Calosoma AzoRicuM, Heer.

Under stones in S. Miguel, Terccirn, and Santa Maria, but rarely.

This agrees precisely with the spechnens recorded by Mr. WoUaston

from Lanzarote in the Canaries, and forms the only link between
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these two groups ; it is not, however, confined to them, as it has

since been brought from the Cape de Verde Islands. M. Drouet

has erroneously identified it with C, olivieri, Dej.

2. Blechrus maurus, Sturm.

Under stones in S. Miguel, not common. None of the examples

agree with the allied B. glabratus ; but this form will also not im-

probably occur.

3. LiCINUS BREVICOLLIS, Dcj.

Abundant on the sand-hills at Praya in Terceira. New to the

Atlantic fauna, but widely spread in the Mediterranean district. Its

localization suggests that it may be a ballast importation.

4. Pristonychus complanatus, Dej.

Universal in the various Atlantic islands, including even St. He-
lena, and common also in parts of South Europe. Specimens are

before me from S. Miguel and Flores ; but M. Drouet records it

from all the islands.

5. Calathus flavipes, Payk. (fulvipes, Gyll.).

Recorded by M. Drouet from all the islands. There is nothing

in Mr. Grodman's material at all resembling it.

C. C. MOLLIS, Marsh.

One specimen from the borders of the Lagoa das Furnas, S.

Miguel. M. Drouet records it also from Pico, saying that it is

common under stones near the sea. The single specimen before me
differs a little from the English form, being larger and with the

elytra more deeply striate. The occurrence of two Eurojjcan spe-

cies only of a genus which almost seems characteristic of the Cana-

ries and IMadeiva is very remarkable.

7. Anchomenus aptinoides, Tarnier.

I have not seen this species, described on a unique specimen by
M. Tarnier. It would appear to be aUied to A. nichollsii, WoU.,
from the Canaries.

8. A. ALBiPES, Fabr.

Common in damp places in S. Miguel. Also not rare in Madeira
;

but in the Canaries it is confined to Fuerteventura.

9. A. MARGINATUM, Linn.

IMargins of the Lagoa das Furnas, S. Miguel, common ; M.
Drouet adds Terceira. It is common in both the other Atlantic

groups.

10. A. PAiiUMPUNCTATus, Fabr.

New to the Atlantic fauna. It is not rare in S. Miguel, and also

{iesfe Urouet) in Fayal and Terceira.
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11. Pterostichus nigerrimus, Dej.

Under stones on the sand-hills at Praya, Terceira, rare. It oc-

curs also in Madeira and South Europe, and is probably a race of

P. atevrimus, Hb.

12. P. VERNALIS, Pz.

New to the Atlantic fauna. M. Urouet records it from all the

islands; but I have only seen it from S. JNIigucl, where it ajipears

to be rare.

13. AmARA TRIVIALIS, Gyll.

S. Miguel and Flores ; but also in all the islands, according to M.
Drouet. This insect ranges over the whole northern hemisphere.

14. Anisodactylus binotatus, Fabr.

S. Miguel and Terceira. M. Drouet says that it occurs in all the

islands.

15. Harpalus (Ophonus) rotundicollis, Fairm.

Common at Angra, Terceira, and Santa Cruz i\\ Flores. i\L Drouet

records one specimen from S. Miguel. Previously one was known
from Madeira and one from the Salvages ; hence its occurrence in

some numbers is interesting.

16. H. (PsEUDOPHONUs) RUFicoRNis, Fabr.

This species abounds in S. Miguel under stones, also in the other

islands (Drouet). It is new, however, to tlie Atlantic fauna.

17. H. (PsEUDOPHONUs) GRiSEUS, Panz.

Found rarely with the preceding, of which I am disposed to con-

sider it a variety. The only two specimens I have seen are from
Terceira and Fayal respectively. They agree with undoubted Eu-
ropean specimens ; but I cannot think their separation justifiable.

18. H. DISTINGUENDUS, DuftS.

This common Madeira insect is probably universal in the Azores.

I have seen it from S. Miguel, Terceira, and Fayal.

19. Stenolophus TEUTONUs, Sclirank.

S. Miguel, Terceira, and Fayal. Probably universal, as in the

Canaries.

20. S. (AcuPALPUs) BRUNNiPES, Stumi.

Not uncommon in S. Miguel, Terceira, and Flores ; also in S.

Maria, according to M. Drouet. It takes the place of St. dorsalis,

which is common in Madeira and the Canaries, and of which I re-

gard it as a black variety. Its occurrence unmixed with the type
form is of considerable interest.
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21. S. (ACUPALPUS) LURIDUS, Dej.

On the coast in S. Miguel and Terceiia. This is new to the At-

lantic fauna ; and it is very curious that the pale form should occur,

whereas the dark form of the preceding is present.

22. Bradycellus distinctus, Dej.

One specimen only, from the Lagoa das Furnas, S. Miguel. It is

new to the Atlantic fauna. Compared with English examples, the

elytra are more ventricose and have the interstices perceptibly flatter.

If further material should show that it is really distinct, I shall pro-

pose the name " azoricus" for it.

23. Trechichus fimicola, Woll.

One specimen, from Fayal. This does not quite agree with Ma-
deiran types in the British Museum, being distinctly paler, and with

more faintly striate elytra. Further material can alone decide

whether these characters are permanent or not.

24. TaCHYS 4-SIGNATUS, DuftS. (CURVIMANUS, Woll.).

Not rare in S, Miguel, Terceira, and Fayal. Those from Terceira

are paler and more faintly striate. It is common in South Europe,

Madeira, and the Canaries ; at least I am unable to distinguish be-

tween specimens from Spain and the hitter locality.

25. Bembidium (Ocys) rufescens, Fabr. (dubium, Woll.).

S. Miguel, Fayal, and Flores ; also in Santa Maria (Drouet). A
careful comparison of it with English specimens and with Mr. Wol-
laston's type in the British Museum has convinced me that they

should be referred to one species.

26. B. (Lopha) schmidtu, Woll.

This insect, which assumes a different form in South Europe,
Madeira, and the Canaries, here appears to approximate most closely

to the Madeiran race ; the coloration, however, is darker, the testa-

ceous patches being less developed. It is not common in S. Miguel
and Fayal.

27. B. (Leia) HESPERUS, n. sp.

Two examples only, under marine rejectamenta at Praya in Ter-

ceira. It is most nearly allied to B. Icetum, BruUc.

28. Hydroporus planus, Fabr.

Not rare in ponds in Terceira, Fayal, and Flores. It is darker

than the ordinary English form, but I am unable to detect any tan-

gible differences.

29. CoLYMBETES (Rhantus) pulverosus, Sturm.

New to the Atlantic fauna, but is probably introduced ; atvl when
one reflects on the introduction of goldfish, it is easy to see that

Proc. Zool. Soc— 1867, No. XXIV.
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some water insects at least must have accompanied them. The spe-

cimens before me are darker than EngUsh ones, a circumstance pro-

bably to be accounted for by the method of preservation adopted.

30. Agabus godmanni, n. sp.

This fine species is by no means rare in Terceira, Fayal, and
Florcs ; and it is with some doubt that I have ventured to regard it

as new ; but it agrees with no published description that I have

access to.

31. Gyrinus dejeani, BruUc.

Common in Flores and Santa Maria, as also in TenerifFe, though not

in Madeira. M. Drouet in his brief list records no Water-beetles.

32. Parnus i'rolifericornis, Rossi.

S. Miguel and Santa Maria ; also in Graciosa and Flores (Drouet).

33. Philhydrus lividus, Forst.

Not rare in Terceira, but new to the Atlantic fauna, representing

the Ph. melanocepkalus of the other groups.

34. Sph^ridium bipustulatum, Fabr.

Common in S. Miguel, Santa Maria, Terceira, and Flores, and is

probabh^ as all the dung species may be presumed to be, universal.

35. Dactylosternum abdominale, Fabr.

Two specimens, under dung in Fayal. It is somewhat curious

that this species should be so rare here, occurring as it does in the

Mediterranean, Madeira, and the Canaries.

36. Cercyon obsoletum, Gyll.

At Ponte Delgada, S. Miguel, and also in the higher parts of the

island, but not common.

37. C. littorale, Gyll.

Fayal and S. Miguel ; one specimen only from each. This spe-

cies appears to decrease in abundance southwards.

38. C. INQUINITUM, Woll.

One specimen, at Ponte Delgada, S. Miguel. A Madeiran insect,

but probably of wider range in reality.

39. C. centromaculatum, Sturm.

Flores and S. Maria, not common. The name "ni(jriceps, Marsh.,"
has been adopted by some for this species. The description is in-

a])]ilicable ; and he has in his collection placed specimens to repre-
sent four diflerent species ; hence he could not have bad a very clear

idea of its characters.
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40. CORYTHOLOPHUS SUBL.EVIPENNIS, DuV.

Four or five specimens, from flowers at Horta, Fayal. It seems

to agree sufficiently with the European species described by Duval,

and is like our common species, but paler and obsoletely punctate.

41. Sericoderus lateralis, Gyll.

S. Miguel and Fayal, in refuse.

42. Ptenidium apicale, Sturm.

Fayal, in a shed, among feathers &c., with several other insects

of the same imported class.

43. Phalacrus coruscus, Panz.

One specimen, from Santa Maria. It occurs also in the Canaries,

but not in Madeira.

44. P. (Olibrus) consimilis. Marsh.

Abundant in S. Miguel and Fayal
;
probably an introduced species.

45. Carpophilus dimidiatus, Fabr.

From decaying oranges near Ponte Delgada in S. Miguel.

46. C. MUTILATUS, Fabr.

Two specimens, with the preceding ; both seem nearly cosmopo-

litan.

47. Meligethes incanus, Er.

One, from flowers at Horta in Fayal. It was identified by M.
Brisout de Barneville with the above species ; and I think the M.
tristis of Mr. Wollaston's work must also be referred to it.

48. NiTiDULA 4-pusTULATA, Fabr.

One specimen, from Ponte Delgada, S. Miguel ; clearly intro-

duced.

49. N. (Omosita) colon, L.

In S. Miguel and Fayal, but always in the vicinity of towns.

.OO. N. (Epur.ea) obsolkta, Fabr.

S. Miguel, Terceira, and Fayal, under bark and refuse &c. In

comparison with INIadeiran specimens it would seem to be more

strongly punctured, and with the thorax just perceptibly more emar-

ginate in front.

51. Monotoma 4-foveolata, Aube.

In the fowl-shed at Horta, Fayal, abundantly.

52. M. sPiNicoLLis, Aube.

Near Horta, Fayal, rarely.
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53. M. QUADRicoLLis, Aubc.

Ponte Delgada, S. Miguel, one specimen only.

54. Tarpiuus wollastoni, n. sj3.

In dead Etcphoi'bice-stems near Santa Cruz, Florcs, not rare. One
of the very few remnants of the old laurel-fauna.

55. Aglenus brunneus, Gyll.

In the fowl-shed at Ilorta, Fayal, abundantly.

56. L^MOPHLCEUS CLAVICOLLIS, Woll.

One specimen, at Ponte Delgada, S. Miguel, but probably more
widely distributed.

57. SiLVANUS ADVENA, Waltl.

At Ilorta, Fayal, in the fowl-shed, not rare.

58. Nausilius dentatus, Marsh.

One specimen, in sugar at Santa Cruz, Florcs.

59. Cryptophagtjs cellaris, Scop.

In the fowl-shed at Ilorta, Fayal, rai'c.

GU. C. dentatus, Hb.

One specimen with the preceding, and one taken by sweeping in

S. Miguel.

Gl. C. AFFiNis, Sturm.

Two specimens ; one from S. Miguel, the other from Terceira.

G2. C. punctipennis, Bris.

One specimen, at Santa Cruz, Flores. This was named for me by
M. Brisout himself, and is a species recently described from France.

G3. C. saginatus, Er.

Santa Cruz, Flores, in houses.

G4. C. scHMiDTii, Er. ?

One specimen, taken with the preceding, appears to me not to differ

from the European species. It is new to the Atlantic fauna.

65. Paramecosoma simplex, Woll.

Not rare under refuse in S. Miguel and Fayal. This species has

not yet occurred in Europe, though pretty common in all the throe

groups of islands.

G6. Atomaria munda, Er.

In the fowlshcd at Ilorta, Fayal, abundantly.
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G7. Epistomus gyrinoidks. Marsh.

With the preceding, also under refuse in S. Miguel.

08. Latridius minutus, L.

One specimen only, at Santa Cruz, Flores. This insect positively

swarms in Madeira and the Canaries.

69. L. NODiFER, Westw.

In decaving oranges at Ponte Delgada, San Miguel—and also at

Ilorla, Fayal, but rarely. This insect has been hitherto confined to

England, where it was some years ago of the utmost rarity ; now,

however, it is universally spread over the country, and in the greatest

abundance. It is probably a mere importation into the Azores, but

is not without significance.

70. CORTICARIA MACULOSA, Woll.

At Ponte Delgada, S. Miguel, three specimens only.

71. C. FULVA, Com.

Two specimens only, in S. Miguel and Fayal respectively, and

both probably introduced.

72. C. SERRATA, Gryll.

One specimen, in the fowl-shed at Ilorta, Fayal.

73. C. CURTA, Woll.

S. Miguel and Fayal, under refuse. This species occurs in many
parts of Europe, and is scattered in collections as C. truncatella,

Mannh.

74. Typh.ea fumata, L.

Abundant in S. Miguel and Fayal, under refuse.

75. MvcETiEA HiRTA, ]\Iarsh.

Also not rare in S. Miguel and Fayal, in out-houses &c,

7Q. Dermestes frischii, Kug.

S. Miguel, Terceira, and Fayal, in dead fish &c. All the speci-

mens I have examined are referable to this species ; but its congener,

7). vulpimis, must also occur.

77. Anthrenus varius, Fabr.

Very common in flowers in Fayal and Flores, and very variable in

size and markings.

78. ACRITUS MINUTUS, Hb.

In garden-refuse at Ponte Delgada, S. Miguel, rarely.

79. Carcinops pumimo, Er. (14-striatus, Steph.).

One specimen, at Horta, Fayal. IMr. Wollaston has employed the
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Stephenslan name to designate this specieSj which, however, is pos-

terior to Erichson's by five years.

80. SaPRINUS CiERULESCENS, Ent. H. (SEMIPUNCTATUS, Fab.).

One specimen, from Ponte Delgada, S. Miguel, has been sent to

Mr. Godman since his return. M. Drouet records it from Terceira.

It is new to the Atlantic fauna. As the Fabrician insect was different

from Herbst's (whose name he quotes), it is impossible to retain the

name.

81. S. SEMISTRIATUS, Scriba (nitidultjs, Fabr.).

S. Miguel, Fayal, and Terceira ; also common throughout, accord-

ing to M. Drouet. Scriba's name has eleven years of priority over

that of Fabricius.

82. S. APRiCARius, Er.

Abundant in Fayal, under dead fish.

83. S. DIMIDIATUS, 111.

Abundant with the preceding ; M. Drouet also records the species.

It must be very close to ^S". lobatus, Woll., if not identical with it.

84. S. RUGiFRONs, Payk.

"Under stones on the sea-shore in Terceira."

—

Brouet. I have

not seen any specimens of this species.

85. Onthophagus taurus, Schreb.

Common in all the islands, and affording a good example of the

rapid distribution of an insect in a congenial locality.

86. O. VACCA, Fabr.

One only, from Angra, Terceira. M. Drouet also records one.

87. Aphodius granarius, L.

S, Miguel, Terceira, and Fayal, abundant.

88. A. LiviDus, Oliv.

Not rare in Terceira and Fayal.

89. PSAMMODIUS SABULOSUS, Muls.

One specimen only, from Praya, Terceira
;
probably, however, not

rare.

90. P. PLicicoLLis, Er.

New to the Atlantic fauna ; two specimens were taken at Horta,
Fayal.

91. P. PORCICOLLIS, 111.

iVbundant near Horta, Faya!^
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92. p. c^t:sus, Pr.

Several specimens, from Flores, Terceira, and Fayal.

93. Trox scaber, L.

Abundant in the fowl-shed at Horta, Fayal ; but clearly introduced.

In Madeira a single specimen only has been noticed.

94. Heteroderes azoricus. Tarn, (atlanticus, Cand.). CPl
XXIII. fig. 2.)

Very abundant under stones, and probably universal. I have seen
specimens from S. Miguel, Flores, Terceira, Fayal, and Corvo. M.
Drouet also records it from Santa Maria. Mr. E. W. Janson, to

whom I am indebted for a careful examination of this and the fol-

lowing ElateridcB, informs me that it is nearly allied to //. rufmi'
guhis, Gyll., of Brazil. This and the remaining Elateridce are en-
tirely new to the Atlantic fauna.

95. jEolus melliculus, Cand. (moreleti, Tarn.).

Mr. Janson informs me that the specimens taken by Mr. Godman
are not distinguishable from the original Dejeanian types of the above
South American species. It is very widely spread from Carthagena
to Buenos Ayres, according to Candeze. The .£". moreleti, Tarnier

(1860), is slightly different in coloration; but of the few specimens
before me no two are precisely alike. They were all taken at Horta,
Fayal, under dead weeds.

96. MoNOCREPiDius posticus, Erichs.

A single specimen taken by INIr. Godman in Fayal is referable, as

Mr. Janson informs me, to the above common Brazilian species.

97. Elastrus dolosus, n. sp.

One specimen only, in S. Miguel. This is probably the Ampedm,
sp. ?, of M. Drouet's catalogue.

98. Melanotus DicHROus, Erichs.?

Mr. Janson refers a single specimen taken in Santa Maria to this

South European species. •

99. Athous obsoletus. 111. ?

Three specimens taken in a garden at Ponte Delgada, S. Miguel,

appear to be identical with the above species, which is an inhabitant

of South Europe, and is new to the Atlantic fauna.

100. Attalus miniatocollis, Tarnier.

Terceira and Fayal, common on flowers. INI. Drouet records it

from Santa Maria. It is very closely allied to the Canarian A. rufi-

collis, Well.

101. Malachius militaris, WoU.

A single female specimen^ from flowers near the Furnas. It diff'ers
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from ]\raclciran examples, communicated to me by Mr. Wollaston, by

llie form of the thorax, vYhicli in them is shghtly narrowed behind

and sinuate, whereas in this it is nearly quadrate ; but the punc-

tuation is nearly identical.

102. DOLICHOSOMUS NOBILIS, 111.

Probably universal, as Mr. Godman brought it from Tcrceira, S.

INIiguel, Fayal, Flores, and Corvo. M. Drouet also records it from

Santa Maria. Its occurrence is somewhat remarkable, since in Ma-
deira it is represented by the nearly allied D. illustris, Woll.

103. OriLus MOLLIS, Linn.

One specimen, from a house in Ponto Delgada, S. Miguel. M.
Drouet speaks of it as common.

104. PtiNUS TESTACEUS, Oliv.

Two specimens in the fowl-shed at Ilorta, Fayal.

105. Mezium sulcatum, Fabr.

In Terceira, Fayal, and Santa Maria, not rare. This species is

prol^ably universal, being very abundant in Madeira and the Cana-
ries, where it seems truly indigenous.

,

106. Anobium domesticum, Fourc. (striatum, Oliv.).

Tcrceira and Santa INIaria, in houses.
. M. Drouet says that it

occurs throughout the group.

107. A. viLLOsuM, Brulle ?

M. Drouet records A. tomentosnm as common throughout the

group, referring probably to the above Canarian species ; but I have

seen no specimens of it as yet.

108. A. paniceum, Linn.

From Flores only ; but doubtless universal in towns.

lOf). Ptilinus pectinicornis, Linn.

In houses at the Furnas and other places in S. Miguel, but clearly

introduced.

110. Hylastes ater, Fabr.

From pine trees at Ilorta, Fayal. New to the Atlantic fauna.

111. Hylurgus ligniperda, Fabr.

^Vith the preceding, but more abundant.

112. ToMicus SAXESENi, Ratz.

In abundance in one tree in S. Miguel.

113. HYPObORUS Ficus, Er.

Abundant in a dead fig-tree at Ilcrta, Fayal. This is evidently



186/.] MR. G. R. CROTCH ON AZOREAN COLEOPTERA. 3/7

introduced from the Mediterranean, where it takes the ])lace of the

Canarian genus LijHirthnun. It is new to the Atlantic fauna.

114. Cryphalus aspericollis, Woll.

With the preceding, hut more rarely. This pretty little insect is

universal in the Atlantic groups, extendhig even to St. Helena.

1 15. Mesites tardii. Curt.

From ^r?ea-stems in S. Miguel, and afterwards from a dead Eu-
jihorbia in Flores ; the latter locality, however, must he merely ac-

cidental. After a very careful comparison with English and Irish

specimens, I am unahle to detect any difference between them, im-
probable as such identity would at first appear to be.

IIG. Phlceophagus spadix, Hb. (sulcipennis, Woll.).

Under rubbish at Ilorta, Fayal ; it occurs also in Madeira, and
was described by Mr. Wollaston, who, however, expressed his opinion
that it might prove to be only a geographical state of P. spadix.

After comparing a large inimbcr of specimens, I think the characters

pointed out by him shade away insensibly.

117. P. tenax, Woll.

Taken pretty abundantly in an Erica-stem at the Furnas, S.Miguel,
also in Fayal. The specimens before me difter from Madeiran types
sent me by Mr. Wollaston in being less evidently ])unctate and more
rugose on the elytra. The sculj)ture of this genus, however, is liable

to considerable variation in this respect.

118. P. variabilis, n. sp.

Common in S. Miguel, Fayal, Flores, and Corvo, and assuming a
slightly difterent form in each island. It feeds on fig-trees and Eu-
phorbias, in a manner analogous to the P. laurineiis, Woll., and, like

that, is more sparingly punctured when found on Euphorbias.

119. Calandra granaria, L.

Two specimens from Terccira.

120. C. ORYZiE, L.

Very abundant in grain in S. Miguel, Terccira, and Fayal.

121. Ceuthorhynchus nigro-terminatus, Woll.

Not rare on flowers in S. Miguel and Fayal. It occurs also in

Europe, and even in England.

122. Acalles drouetii, n. sp.

This beautiful species v/as taken in tolerable numbers from some
decayed Euphorbia-stems in Flores.

123. ApION CHALYBEIPENNE, Woll.

By sweeping in Fayal and Flores, not rare.
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124. PissoDES NOTATUS, Fabr.

From pine trees at Horta, Fayal ; but evidently introduced.

125. Laparocerus azoricus, Drouet.

M. Drouet described this on specimens from Fayal ; Mr. Godman,
however, found it abundantly in S. Miguel under stones. It repre-

sents a curious form of the genus, differing from the Cauarian species

considerably in aspect.

126. Otiorhynchus scabrosus. Marsh.

Beaten from hedges at Ponta Delgada, S. Miguel. New to the

Atlantic fauna.

127. O. suLCATUS, Fabr.

One specimen, from the Lagoa das Furnas. M. Drouet records it

from Terceira. It is new to the Atlantic fauna, though doubtless

introduced.

128. HypERA VARIABILIS, lib.

Under refuse in Terceira, not common.

129. ASYNONYCHUS GODMANNI, U. sp.

Two specimens of tbis new and interesting form were beaten from

brambles at Horta, Fayal.

130. Neocnemis occidentalis, 11. sp.

One specimen only was swept from flowers in Santa Maria by Mr.
Brewer.

131. SiTONES LINEATUS, L.

In S. Miguel, Terceira, and Fayal, common. M. Drouet records

it also from Pico.

132. S. FLAVESCENS, Marsh.

One specimen only, by sweej)ing in Santa Maria. This is a curious

variety with a triangular pale sutural jjatch, not rare in South Europe.

It is, however, new to the Atlantic fauna.

133. S. GRESSORius, Fabr.

Abundant in Terceira and Fayal, in cultivated grounds.

134. Bruchus pisi, L.

Abundant in gardens in S. Miguel and Flores.

135. B. azoricus, n. sp.

In S. Miguel, Terceira, and Fayal, not rare in flowers. This

species is probably not indigenous ; but I have been unable to iden-

tify it with any described form.
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136. B. BREWERI, 11. Sp.

Two specimens were taken by Mr. Brewer iu Santa Maria.

137. Hylotrypes bajulus, L.

Several specimens, in and about houses at Ponte Delgada, S. Mi-
guel.

138. Clytus 4-punctatus, Fabr.

In a chestnut stump at Ponte Delgada, S. Miguel. It was ac-

companied by the variety C. griseus, where the ochreous pubescence

is replaced by pale grey. The occurrence of this species here throws
light on the question discussed by Mr. Wollaston as to its occurrence

in the Canaries. It would appear not improbable that Mr. Webb
did in reality obtain specimens either in INIadeira or in the Canaries

;

but the C. loehhii is obviously a mere variety of the type form.

139. Gracilia PYGMiEA, Fabr.

One specimen, in a house at Ilorta, Fayal.

140. T.ENIOTES scalaris, Fabr.

This fine Brazihan species appears to have made good its position

in these islands, where it does considerable damage to the fig-trees.

It is most abundant in S. Miguel ; but M. Drouet states that it

occurs also in Fayal and Terceira.

141. Leptura, sp. ?

This very European-looking Leptura was sent to Mr. Godmau
after his return, but arrived in so fragmentary a condition that it is

almost impossible to identify it with certainty. It does not apj)ear,

however, to agree with any European species exactly.

142. Haltica ampelophaga, Guer.

Abundant on the vines in Santa Maria, but has b3en clearly intro-

duced ; it is, however, curious that it should not have found its way
to Madeira or the Canaries.

143. PSYLLIODES CHRYSOCEPHALA, L.

Apparently nearly universal, being found in S. Miguel, Terceira,

Fayal, and Flores. It is also common in Madeira.

144. P. vehemens, Woll.

Not rare in Fay.il, and proliably in the other islands also. It is

very abundant in the other Atlantic groups.

145. Coccinella 7-punctata, L.

One specimen only, from Santa Maria.

146. C. ll-PVNCTATA, L.

From S. Miguel, Terceira, and Flores ; also in Santa Maria, ac-

cording to Drouet.
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147. C. VARIABILIS, Fabr.

M. Drouet states this insect to be common throughout the group
;

no trace of it, liowever, exists in the material now before me
; yet it

is impossible to believe that so ^Yell-l^;no\vn a species can have been

confused with anything else.

148. Chilocorus bipustulatus, L.

One specimen only, from Santa Maria.

149. ScYMNus durant-t;, Woll.

Not rare on flowers in Terceira and Fayal. This species has been

hitherto considered peculiar to Madeira, and is represented by a cog-

nate form in the Canaries.

150. S. MINIMUS, Rossi.

A few specimens have occurred in Fayal and Santa Maria.

151. R.HIZOBIUS LiTURAj Fabr.

Very abundant in S. Miguel, Fayal, and Terceira, and presenting,

as usual, considerable variation in colour.

152. Blaps gages, L.

S. Miguel and Fayal, in gardens, cellars, &c., not rare. This has

been found on the Salvages.

153. B. siMiLis, Latr.

Very common in S. Miguel, Fayal, and Flores.

154. B., sp.?

Two specimens were taken under a stone near the Lagoa das Farnas.

I am not able to refer this to any described s])ecies, but am unwilling

to add to the confusion already existing in the group by adding an-

other doubtful species.

155. Hegeter TRiSTis, Fabr.

S. Miguel, Terceira, and Fayal, l)ut rare. This insect is exces-

sively abundant in Madeira and the Canaries.

156. Opatrum iiispidum, BruUe.

Abundant in S. Miguel, Terceira, and Fayal, and probably uni-

versal.

157. Helops azoricus, n. sp.

Under the bark of a poplar tree at the Furnas, S. Miguel. This

is very near one of the Madeiran species, but not, 1 think, identical

with it.

158. Phaleria bimaculata, Herbst.

Abundant under dead fish at Horta, Fayal. M. Drouet records
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the P. cadaverina from Terceira and S. Miguel, but he evidently

means the present species.

159. Trachyscelis aphodioides, Latr.

One specimen only, on the sea-shore at Horta, Fayal.

IGO. TriboliuiM FERRUGiNEUM, Fabr.

Recorded by M. Drouet from Santa Maria ; it is a cosmopolitan

insect, and hence of little interest.

IGl. Tenebrio obscurus, Fabr.

In S. Miguel, Santa Maria, and Graclosa, in bake-houses &c.

1G2. Alphitobius piceus, Oliv.

One specimen, with the preceding, from S. Miguel.

1G3. Anaspis (Silaria) proteus, WoU.

Abundant on flowers at Fayal. M. Drouet records A. humeralis,

Fabr., from Santa Maria and S. Miguel ; but I feel no doubt that

he alludes to this species, which swarms in Madeira and the Canaries,

and is very closely allied to a South European form, if not identical

with it.

164. Anthicus floralis, L.

One specimen of this common insect has occurred in Faynl.

1C5. A. HUMiLis, Laf.

Not rare round the lake at Praya, Terceira.

1G6. A. HispiDUS, Rossi.

Under refuse in S. Miguel and Flores.

1G7. Falagria obscura, Grav.

Not common, but found in S. Miguel, Fayal, and Santa Maria.

168. Aleochara nitida, Grav.

Abundant in dung in S. Miguel, Terceira, Fayal, and Flores.

169. A. puberula, Klug.

Only one specimen, from dung in Fayal.

170. HOMALOTA obliquepunctata, Woll.

Several specimens, from the margins of the Lagoa das Farnas. It

agrees almost exactly with the Madeiran specimens ; but the oblique

markings are less evident.

171. H. LURiDiPENNis, iNIauuh.

One specimen, taken near the Furnas in S. Miguel.
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172. H. LONGULA, Heer.

Found, but very rarely, in the bed of a stream in Fayal.

173. H. ATRiciLLA, Er. (flavipes. Thorns.).

One specimen, from the coast at Ponte Delgada, S. Miguel. Tliis

species is new to the Atlantic fauna, and is interesting as showing
the wide distribution of these sea-weed infesting forms.

174. H. PUTRESCENS, "VVoll. ?

From Flores, under refuse. These are not in good condition

;

but appear to be near Mr. Wollaston's species. They will almost
certainly prove to be European also.

175. H., sp.?
'

S. Miguel, under refuse.

17t). H. coriaria, Kraatz?

Three specimens, from S. Miguel. This and tlie preceding are

both females, and I am unable to identify them satisfactorily. Both,

however, appear to be European forms.

177. H. NIGRA, Kraatz?

This little species, which is not rare in dung, appears to agree with

the Canarian specimens referred to H. nigra, Kr., by Mr. Wollaston.

178. H. ATRAMENTARIA, Gyll.

Not rare in dung in S. Miguel, Fayal, and Flores, and probably

universal.

179. 11. MELANARIA, Sahib.

Abundant in dung in Terceira, Fayal, and S. Miguel.

180. Xenomma melanocephala, n. sp.

Two specimens were obtained from the rubbish in S. Miguel. It

is allied to the other Atlantic species, but is abundantly distinct from
them.

181. Habrocerus capillaricornis, Grav.

Two specimens, from vegetable refuse in S. Miguel. This would
appear to be a remnant of the old laurel-fauiia.

182. Conosomus sericel'S, Latr. (pubescens, Payk.).

A single mutilated specim.cn, from a Euphorbia-stem in Flores.

183. Creophilus maxillosus, L.

Local, but occasionally abundant in S. Miguel and P'ayal. M.
Drouet records it also from Flores and Graciosa.
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184. Staphylinus hesperus, n. sp.

Abundant under stones near Terceira. It appears to be allied to

a Cape species.

185. OcYPUS OLENS, Miill.

Common throughout the group, as it is also in the Canaries. Its

absence from Madeira is a very curious and important fact.

186. Philonthus ^eneus, Rossi.

Rare in S. Miguel and Fayal, and probably a mere introduction.

187. P. soRDiDUS, Grav.

In vegetable refuse and dung in S. Miguel and Fayal.

188. P. UMBRATiLis, Grav.

Tolerably common in S. Miguel and Fayal. M. Drouet records

P. ventralis; but I am inclined to imagine he had the present species

in view, notwithstanding the discrepancy in the thoracic punctures.

189. P. scYBALARius, Nordm.

Two specimens taken in Fayal are referable to this species.

190. P. NiGRiTULUs, Grav.

Very abundant in damp places in S. Miguel, Terceira, Flores, and
Fayal.

191. P. PROXIMUS, Woll.

A single specimen, from a mountain-stream in Fayal. This species

was supposed to be peculiar to Madeira, where it is very rare.

192. Xantholinus glabratus, Grav.

According to M. Drouet this was found by M. Hartung under

stones in Graciosa. If this indication be correct, it is a species new
to the Atlantic fauna. Possibly he may allude to the analogously

coloured X. marginalis, Woll., hitherto found only in the Canaries.

193. X. punctulatus, Payk.

Not rare in S. Miguel and Terceira.

194. X. hesperius, Er.

In San Miguel and Fayal under refuse.

195. X. linearis, Oliv.

With the preceding, and also in Terceira.

196. Leptacinus pusillus, Ste^jh. (linearis, Grav.).

Under refuse at Ponte Delgada, S. Miguel. Gravenhorst's name
is inapplicable, having been adopted erroneously from Olivier.
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197. Stilicus AFFiNis, Er.

With the preceding, hut rarer.

198. SuNius GRACILIS, Payk. (angustatus, Pk.).

Under stones in S. Miguel, Fayal, and Flores, not rare. Pay-

kull's name "angustatus" was preoccupied; hence we should use

the name he subsequently proposed for it.

199. LiTuocHARis RipicoLA, Kraatz.

New to the Atlantic fauna. One specimen only, in S. Miguel.

200. L. APiCALis, Kraatz.

Two specimens, at Horta, Fayal, under refuse. Also new to the

fauna.

201. L. OCHRACEA, Grav.

One example only, from Fayal, with the preceding.

202. L. RUFicoLLis, Kraatz (tricolor, AVoll.).

Not rare in S. Miguel, under stones &:c. Mr. Wollaston has used

Marsham's name for this species ; hut his description is cpiite value-

less, and moreover he adopted the name erroneously from Fabricius.

203. L. DEBILICORNIS, WoU.

Not rare near Ponte Delgada, under refuse.

204. Stenus guttula, Mlill.

At the roots of grass round the mountain-streams in S. Miguel,

but rare.

20;"). Platystethus spinosus, Er.

Under marine rejectamenta in Terceira and Fayal. These agree

with the depauperated phase found in Madeira.

20G. Oxytelus sculptus, Grav.

Very common in dung in S. Miguel, Terceira, Fayal, and Flores.

207. O. complanatus, Er.

With the preceding, and even more abundant.

208. 0. NiTiDULus, Grav.

Widely spread over Terceira, Fayal, Flores, and S. Miguel.

209. Trogophlceus riparius, Lac.

Common in S. Miguel, Fayal, and Flores, in damp jjlaccs.

210. T. coRTiciNXJS, Grav.

One specimen, from a stream at Ilorta, Fayal.
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211. T. suBTiLis, Er.

Two specimens, with the preceding. It is new to the Atlantic

fauna.

212. HoMALiUM pusiLLUM, Grav.

Two specimens only, from pines—one at Hoita, and one at Santa

Cruz, Flores.

213. H. CLAVICORNE, Woll.

Abundant in Euphorbia-stems in Flores ; it is also not rare in Ma-
deira.

Descriptions of the New Species.

Anchomenus aptinoides. Tarn, (in Morelet, Nat. Hist, Ins.

Agor. 91).

A. elongatus , piceus, nitidus ; capite Icevi, biimpresso, ore antennisque

rufis ; his longitudine plus dimidio corporis, articulo 2° 3° diini-

dio breviore ; thorace oblongo testaceo, disco piceo, basi paullo

angustato, angulis posticis rotundatis, disco sat convexo longitu-

dinaliler impresso ; elytris ovatis, convexis, fuscis, sutura margi-

nibusque anguste rujis profunde striatis, interstitiis convexis, 3"

punctis 2, uno paullo ante medium, ultero apicem versus, 8° punclis

plurimis impressls ; corpore subtus testaceo, tarsis articulo pe-

nultimo fere bilobo. L. 12 mm.
Hub. Ponte Delgada, in ins. S. Miguel, semel captus in mense

Junio (ex Drouet).

BeMBIDIUM HESPERUS, n. sp.

B. cupreo-cBJieum, nitens, creberrime subtilissime ruguloso-punctula-

tum ; cupite striis '1 juxta oculos ; thorace cordato, angulis posticis

rectanguUs, fovea profunda haud punctata sed rugulosa, Uiiea

discoidali vix abbreviata ; elytris punctato-striatis , stria 7^ obso-

leta, interstitio 3" foveulis 2, una prope basin, altera ultra medium,

impressis ; antennis pedibusque testaceis, illis apice infuscatis.

L. \\lin.

Closely allied to B. Icetum, Brulle, but abundantly distinct by its

coloration. The reflexed margin of the elytra is of a bright copper-

colour ; the suture also has a tendency to be cupreous. It would
seem very rare, only two examples having been captured in Terceira.

Agabus godmanni, n. sp. (PI. XXIII. fig. 3.)

A. niger ; capite antice, thorace disco infuscuto elytrisque fulvis, an-

tennis pedibusque rufis ; femoribus posticis obscuris. L. 3| lin.

$ . Totus opacus, subtiliter denseque reticulatus.

Black, above fulvous. Head finely reticulate ; mouth, front, and
two spots on the vertex fulvous. Thorax short, finely margined,
very faintly reticulate, anterior margin punctated, and a few scat-

tered punctures along the sides ; fulvous with a central cloud varia-

ble in extent, but frequently leaving only the margins pale. Scu-

Proc. Zool. Soc— 1867, No. XXV.
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tellum smooth. Elytra extremely finely and slightly reticulate,

having almost the appearance of a sparse punctuation, with the three

series of impressed lines confused together in the posterior third.

In the female both elytra and thorax are coarsely but very closely

reticulated and opaque, the impressed punctures becoming invisible,

and the colour deepening to dark brown. Body beneath black,

margins of the segments paler. Legs and antennae red, the femora

and tibiae sometimes infuscate.

This species, in its singular disparity of sex, approaches A. dispar.

Bold {uliginosus, Payk.) ; but this peculiarity is not always present,

at least not in other species. They both {A. dispar and A. congener)

have opaque females in England, though not in Sweden. Hydaticus

zonatus varies in the same way.

Tarphius wollastoni, n. sp. (PI. XXIII. fig. 1.)

T. oblongus, brunneus, granvlatus, setisfulvis erectis obsitus ; thorace

latei'ibus (Equaliter rotundatis, basi bisiiiuato ; elytris dlstincte

nodosis, antennis pedibusque rufo-piceis. L. I4-I2 ^^^'

Hab. In ins. Fayal infra euphorbiam emortuam sat copiose captus.

Head strongly granulated, sides swollen and elevated. Thorax

strongly granulated, sides bordered with stiff setse and broadly flat-

tened, towards the base somewhat contracted, in front produced,

acuminate ; disk uneven, with a longitudinal channel at times very

well marked, but often obsolete. Elytra deeply punctate-striate and

transversely rugulose, the nodules well developed and clothed with

short pale setse.

I have named this species in honour of Mr. T. V. "Wollaston, in

default of whose unwearied exertions our knowledge of this genus

would be still confined to its solitary European representative.

Elastrus dolosus, n. sp. (E.W. Janson in litteris). PI. XXIII.

fig. 8.)

E. rufo-brunneus, nitidus, pubescens ; fronts convexa, antice rotun-

data ; antennis riifo-testaceis, articulo 3° 2° sesquifere longiore ;

thorace latitudine longiore, a basi angustato, dense punctata, an-

gulis posticis breviter unicarinatis ; elytris brevibus, thorace haud

sesqui longioribus, striatis, striis punctatis, interstitiis planis,

parcc punctulatis ; pedibus rufo-testaceis. L. 3^ lin.

Reddish brown, shining, sparsely clothed with a short yellowish-

grey pubescence ; head pitchy black ; antennae, legs, and anterior

angles of thorax rufo-testaceous.

Mr. Janson, to whom I am indebted for the above description of

this interesting species, adds that it so closely resembles certain spe-

cies of Anchastus (A. rvfivellus') as on a superficial inspection to be

mistaken for them. He goes on, however, to say that the total

absence of membranous tarsal appendages precludes its location

among the Myorhinites.

This genus is hitherto peculiar to Madagascar ; and its occurrence

in the Azores is hence somewhat remarkable.
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Attalus miniatocollis, Tarnier {I. c). (PI. XXIII. fig. 5.)

A. niyer nitidus, parce 7iicjro pilosus ; capite piceo, bifoveolato ; tho-

race ritfo, quadrato, j^ostice valde rotundato, paullo convexo

;

elytris viridibus, parce punctatis, postice dilatatis ; pedibus nigris,

coxis anticis rufis ; antennis nigris, articutis 3 primis apice ru-

fescentibus. L. l^lin.

Mas. Antennis longitudine plus dimidio corporis.

Hab. In insulis Terceira et Tajal, in floribus copiose lectus ; in

ins. Santa Maria (Drouet).

Nearly allied to the Canarian A. rujicollis, WolL, but distinct by
its punctuation &c.

Phl(eophagus variabilis, n. sp.

P. (Pneo-piceus ; capite parce subtilius punctato, rostro substrigoso ;

thorace antice subtilius, postice et lateribus fortiter punctata

;

elytris grosse punctato-striatis , interstitiis irregulariter biseriatim

punctatis. L.l^lin.
The above diagnosis will apply to nearly all the phages of this

variable species, which may be further characterized as follows :

—

Var. a. Thorax finely and sparingly punctured, very shining;

head extremely finely punctured ; elytra with the punctures in the

striae faint. From an elder-tree near the Furnas ; very rare.

Var. /3. Thorax more coarsely punctured, but shining; elytra

with the punctures more deeply impressed, glossy asneo-piceous.

Very common in Euphorbia-stems in Flores and Corvo.

Var. y. Thorax much more strongly punctured, especially behind,

so that the interstices between the punctures no longer glisten

;

elytra with the striae hardly deepened, so that the punctures stand

out isolated. Smaller than the last. Abundant in old trees in S.

Miguel.

Var. h. The extreme form in this direction, with the thorax almost

scabrous, and the rostrum strigose. It is also smaller in size. In
old fig-trees.

The above range of variation is paralleled in the Canarian P. lau-

rineus, which under similar circumstances runs through partly the

same changes. The lightly sculptured ones seem always attached

to the EuphorbicB. It is somewhat curious that in the allied

genus Mesites, where some are found on laurel and some on Eu-
phorbice, the two form distinct sections, instead of merely varieties

as here.

ACALLES DROUETII, n. Sp. (PI. XXIII. fig. 4.)

A. brunneus, sguatnis ochraceis densissime tectus ; thorace confertim

granulato, lateribus valde ampUatis carinatis, dense squamosa,

linea media ciuerea, nodulis 2 discoidalibus marginibusque setis

erectis obsiiis ; elytris punctis maynis seriatim dispositis, intersti-

tiis vage punctulatis, nodulis 2 anticis upproximatis et 2 posticis

maximis setis erectis vest it is, totis dense squamosis fusco varie-
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gatis, regione apicali cinerea ; pedibus dense ochraceo squamosis

;

rosii-o nudo strigoso, bnsi dense squamoso. L. 3-4 lin.

Ilab. In ins. Flores intra euphorbiam emortuam sat copiose

lectus.

This very beautiful AcaUes is one of the most striking insects

here described. The singular dilatation of the sides of the thorax

and the numerous erect setae render it unmistakeable. I have de-

dicated it to M. Drouet, to whom we are indehted for the first ex-

ploration of these islands and for a careful summary of the results

of his work, including three or four new species and eight not since

found.

Laparocerus AzoRicus, Drouet, Col. A§or. ly. (PI. XXIII.
fig: 6.)

L. niger, nitidus ; capite fortiter punctata, fronte canaliculata ; tho-

race puree fortiterque punctata et subtilisshne fulvo pnhescente,

quadrato, antice paullo angustiore, lateribus rotundatis, linea

media abbreviata Icevi ; elytris seriatim punclatis, interstitiis

fortiter biseriatim scabro-punctatis, ovalibvs, huineris rotundatis,

sittura apice carinata, lateribus et upice pube fulva tessellatis

;

scutello nitido, Icivi, triangulari ; subtus pectore scabro, abdomine

punctato, seginentibus margine rufescentibus ; pedibus piceis, tar-

sis tibiisque fulvo ciliatis paltidioribus, femoribus inflatis ; anten-

nis piceis, puree ciliatis, elava pubescente.

Ilab. Sub lapidibus in ins. Fayal mense Augusto copiosissime

lectu;5 {Drouet) ; in iisdem locis in ins. S. Miguel mense Martio

(^God)rian).

This fine addition to the Atlantic fauna is larger and stouter than

the Madeiran forms, or even than the Canarian, and bears more the

aspect of an insect fitted to live in arid places under stones than

near woods. The outline is more that of the Rerpysticus eremita,

Oliv. (Canaries).

ASYNONYCHUS*, n. g.

Rostrum as long as the head, subparallel, rounded at the anterior

angles, subemarginate in front, with a broad but shallow longitudi-

nal impression, scrobes oblique, not reaching the eyes, badly defined.

xA.ntenn8e subterminal, smooth, slender ; scape a little longer than

the head, abruptly clavate ; funiculus with the first joint equal to

the third, second twice as long as the first, joints four to six sub-

equal, shorter than the third, seventh equal to the third ; club

ublong ovate, slender, acuminate, articulated. Eyes rounded, pro-

minent. Thorax quadrate, cylindric, truncate before and behind.

Elytra ovate, base slightly eniarginate, humeral angles rectangular.

Legs long, especially the anterior pair ; anterior femora thickened
;

anterior tibiae with the inner margin strongly serrate, having about

eight teeth ; corbeilles of posterior tibise large, with their edge very

strongly ciliated ; tarsi broad, hairy, claws free.

* a privative, avvowxos, with connate claws ; in allusion to these parts being

free in tliis case.
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Type A. godmanni, u. sp.

This genus must be |)laced next Brachytieres in the arrangement
of M. Lacordaire, to which it is alHed in general appearance, but is

at once distinct by its free claws (very rare in the family) and its

serrate anterior tibiae.

A. GODMANNI, n. sp. (PI. XXIII. fig. 9.)

K.fusco-picetis, squaniis rotunda t is ochraceis sat dense vestitus; capite

loncjitudinuliter cannliculato ; thorace subquadrato, crebre punc-

tata ; elytris fortiter punctato-striatis, seriatim setosis ; pedibus

fuscis, parce squamosis, tarsis pilosis. L. 3-3^ tin.

Hab. Prope Hortam in ins, Fayal, duo specimina tantum lecta.

I have named this after Mr. Godnian, in recognition of his un-

wearied and successful attempts to increase our knowledge of the

Atlantic fauna in all its branches.

Neocnemis*, nov. gen.

Rostrum as long as the head, angular, slightly depressed longitu-

dinally, separated from the front by an obsolete elevation ; scrobes

very well marked, extending to the level of the inner margin of the

eyes. Anteiniee thick, pilose ; scape as long as head, clavate ; funi-

culus with the tirst joint longer than the second, the rest short,

obconic, subequal ; club short, acuminate, obsoletely articulate.

Eyes very prominent, conical. Thorax quadrate, sides rounded.

Elytra oblong-ovate, base subemarginate, shoulders rounded. Legs

moderate, femora thickened ; tibiae sinuate before the apex, with a

strong inwardly directed spine ; corbeilles but little defined, edge

ciliate ; tarsi short, claws soldered.

Ty[)e N. occidentalis, n. sp.

This genus is also a member of the " Brachyderides vrais " of M.
Lacordaire, and must be placed next to Strophosomus, which it re-

sembles in the contour of its head ; the tibial spines and almost

squamose corbeilles, however, readily distinguish it from any genus

in the family.

N. OCCIDENTALIS, n. sp. (PI. XXIII. fig. 7.)

N. nigra, dense griseo squamosa ; capite thoraceque setis brevibus,

elytris longioribus sat dense obsitis ; capite linea longitudinali im-

pressa, postice emarginato ; thorace scabro, linea discoidali obso-

leta ; elytris fortiter punctato-striatis , squamis subalbidis tessel-

latis ; pedibus nigris, dense squamosis, femoribus mox ante apicem

unnulo alhido squamosa latiore. L. 2 lin.

Hab. In insula Santa Maria semel captus.

Bruchus breweri, n. sp.

B. niger, pube grisea dense vestitus ; thorace profunde parce punc-

tato, catialicula basali abbreviatu ; elytris punctato-striatis, inter-

* veos, new, KV))nt], tibia, in allusion to the form of those parts heing al)-

noniial in the family.
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stitiis fortiter seriatim punctatis, albido tessellatis
;
pygidio rugu-

lose punctata. L. H-2 lin.

S . Antennis articulis 4 primis femoribusque rufis.

5 . Anteimis pedibusque totis rufis.

A pair of specimens, apparently male and female, were captured

in Santa Maria, on some flowers, by Mr. Brewer. It does not ap-

pear to belong to any of Schonherr's species, but comes in his Sec-

tion I., with the femora dentate and thorax entire. The surface, on

removing the pubescence, is closely sculptured all over, as is gene-

rally the case with this genus. I have dedicated this species to Mr.

Brewer, as a slight testimony to his exertions in procuring fresh

contributions to the Atlantic fauna.

Bruchus azoricus, n, sp.

B. niger, pube fusca dense vestitus ; thorace profunde punctata,

macula alba ante sculellum ; elytris macidis 4 denudatis striatis

sat profunde transversim rugulosis ; pedibus anticis tarsisque

intermediis rufis ; antennis nigris, articulis 5 primis rufis. L. 1^
If lin.

J . Tibice intermedidE intus max ante apicem dentatce.

This species belongs to Schonherr's second section, having the

femora dentate and the sides of the thorax produced about the

middle into an abrupt tooth, but does not seem to accord with any

of those described in his work.

Helops azoricus, n. sp.

H. rufo-piccus; capite thoraceqxie creberrime punctatis, hoc subtiliter

marginato, quadrato latcrihus rotundato, angulis anticis productis

aciitis, busi leviter emarginato ; scutello transversa, vix punctata ;

elytris punctato-striatis, interstitiis crebre sed absaletius puncta-

tis ; antennis pedibusque rufis. L. 6^— 7 lin.

This species belongs to the same type as the Madeiran H. vul-

canus, Woll., but cannot, I think, be referred to that protean species.

The elytra have an abbreviated sutural stria, which is represented

more or less obsoletely by a series of punctures the whole length

of the suture. The male has the usual long antennae of the genus,

the joints keeping the same proportion, viz. first and second very

short, third nearly twice as long as the fourth, fourth to eighth

subequal, two last short, obconic, last ovate acuminate ( J ), or short,

obliquely truncate ( $ ).

Xenomma melanocephala, n. sp.

X. rufo-piceum ; capite et abdominis segmentis 2°-4"^ nigris, capite

et thorace nitidis, vix punctulatis, hoc postice fovealata ; elytris

thorace dimidio brevioribus, sat fortiter granvlatis ; abdomince

Icevi, apicem versus latiore ; antennis articulis transversis, ultimo

maxima; pedibus pallidis. L. 1 lin.

Nearly allied to X. filiforme, Woll., from the Canaries, but appa-

rently distinct.
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StAPHYLINUS HESPERUS, n. sp.

S. ater, cenescens, puhe fusca sat dense vestitus ; capita crebre punc-
tata ; thorace creberrime subtiliter cequaliter punctata, subtiliter

marginato ; scutello dense piceo tomentoso ; elytris thorace dimidio

brevioribus, crebre sat fortiter rugulosis ; abdomine sat crebre

punctata, segmentis 2°-4'" macula aurea tomentosa basali ; pedibus

piceis, geniculis tarsisque rufescentibus, tibiis anticis aurea cilia-

tis ; aiitennis piceis, articulo ultima riifo. L. (i-7 Un.

Huh. Sub lapidibus prope Angram in ins. Terceira sat copiose

lectus.

EXPLANATION OF PLATE XXIII.

Fig. 1. Tarphius wollastoni, n. sp., p. 386.

2. Heferoderes azorkus. Tarn., p. 375.

3. Agahus godmanni, n. sp., p. 385.

4. AcaU^s drouetii, n. sp., p. 387.

5. Attahis miniatocollls. Tarn., p. 387.

6. Laparocerus azoricus, Drouet, p. 388.

7. Neocncmis occidentalis, n. sp., p. 389.

8. Elastrus dolosus, n. sp., p. 386.

9. Asynonychus godmanni, n. sp., p. 389.

April 11, 1867.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

Mr. P. L. Sclater stated that the living Lyre-bird {Metiura su-

perba) alluded to by Dr. Bennett in his communication to the Society

on this subject in March last year* had safely arrived in this

country a few days since in the ship * La Hogue,' under the care

of Mr. Ross, its proprietor, by whom it had been deposited in the

Society's Gardens. From the statements in Dr. Bennett's letter

it would appear that this bird was now about two years and seven
months oldf

.

Mr. Sclater also reported the birth in the Society's Menagerie on
the 1 7th ult. of a young male Giraffe, being the sixteenth that had
been bred in the Society's Gardens. The event was of more than
usual importance, as the fire of the 6th of November last, and the
subsequent death of the adult male (aged 21 years) on the 22nd of
January, had reduced the Society's stock to a single female. Mr.
Sclater laid before the Meeting the following list of the Giraffes that

* See p. Z. S. 1866, p. 167.

t This bird has since been purchased for the Society's collection.—P. L. S.
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had been living in the Society's Gardens since the first acquisition of

these animals :
—

List of Giraffes which have lived in the Zoological Society's Gardens.

No. Sex.

1 Female
2 I Male .

.

3 i Male ..

4 I
Male ..

5 1 Male ..

6
I
Male .

.

7 i Male ..

8
j

Male .

.

9 I Male ..

10 \ Female
11

I

Female
12

I

Male .,

13
I

Female
14 ! Female
1

5

I Female
16

I

Female
17 i Male .

18 1
Male .

19 I Male .

20
I

Male .

21
j
Female

22
I

Male .

23 'Male .

How
acquired.

Date. How disposed of.

Imported
Imported
Imjj.rtcd

Imported
Born . . .

.

Born . . .

Born . . .

.

Born . . .

.

Born . . .

.

Imported
Imported
Born ...

Born . . .

,

Born ...

Born ...

Born ...

Born . .

.

Born . .

.

Born . .

.

Born . . .

Born . .

.

Born . .

.

Born . .

.

1 May 24, 1836| Died

\

May 24, 1836: Died

!

May 24, 1836 Died

I

May 24, 1836 Died
June 19, 1839 Died

M ''4 1841 I

Pi'esented to Dub-
^ " '

\ lin Zoological Soc,

Feb. 25, 184'!, Died
Apr. 22, 1846 Died
Feb. 12, 1849' Sold
June 29, 1849' Died
June 29, 1849' Sold

Mar. 30, 18.52 Sold

Apr. 25, 1853 Living in the Gardens
May 7, 1855 Destroyed bv fire . .

.

July 16,1859 Died .....'

May 20, 1861 Sold

Oct. 7, 18()1 Died
May 8, 1863 Sold

Sept. 24, 1863 Died
Mar. 31, 1865 Died
Apr. 20, 1865 Sold

Sept. 14, ]866 Destroyed by fire . .

.

Mar. 17, 1867 1
Living in the Gardens

Date.

Oct. 15,1852
Oct. 29,1846
Jan. 14,1849
Jan. 6, 1837
June 28, 1839

June 14, 1844

Dec. 30, 1853
Jan. 22,1867
Apr. , 1850
Nov. 3,1856
Oct. , 1853
Mar. , 1853

Nov. 6,1866
Dec. 2, 1859
May , 1863
Dec. 18,1861
Nov. , 1863
Apr. 21, 1864
Apr. 3,1865
May 31,1866
Nov. 6,1866

The following papers were read :—

-

1. Note on the Nidification oi Baza subcristata.

By E. P. Ramsay, C.M.Z.S.

During my recent trip to the North Richmond River, via Grafton,

I met with this rare species upon several occasions. I found it

giving preference to the edges of the scrubs on the Richmond and

Clarence Rivers, whence it would sally out to the more open parts

in the mornings and evenings in search of food, and not unfre-

quently visit the slaughtering-establishments in the vicinity of the

townships.

In plumage the sexes are alike ; but the male may be distinguished

by the occipital crest being more developed. I have two females,

one procured on the Clarence and the other on the Richmond River,

both of which have a shght wash of rufous round the ear-coverts and

on the sides of the neck,—and one male, which, having the centre

of the abdomen and under tail-coverts chestnut, has the bands on

the breast and flanks slate-brown ; whereas in other individuals these

bands are of a chestnut hue. Others, again, have the throat, under-

side of the neck, and chest slate-grey, ^^ith the rump and upper
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tail-coverts of a bluish slate-grey. The irides in both sexes are of a

beautiful deep yellow.

I was fortunate enough to procure three eggs of this species, taken

by Mr. MacGiUivray's black fellow " Daddy." Mr. MacGillivray

informs me that, when Daddy was taking the eggs, the female dashed
so close to him that he killed it with his tomahawk. The male bird

belonging to the nest had been shot the day before. The nest was
a comparatively small structure of sticks placed upon a horizontal

bough, at a considerable distance from the ground. It contained

three eggs, much smaller than I expected to find them. They have
the peculiarity of being very much rounded at the larger end, are

short upon the whole, and have the thin end pointed abruptly.

Their average length is ly^^;^ inch by Ij^ inch in breadth; the

ground-colour greenish white (the inside of the shell being of a pale

steel-green), very sparingly smeared and blotched or spotted with

light bri)wn; one specimen has but two or three spots of alight
brownish tint.

I know of no districts frequented by so many species of the Hawk-
tribe as the brushes and flats in the neighbourhood of the Richmond
and Clarence Rivers. During the first fifteen days of our sojourn in

those parts we met with no less than fifteen species, well identified,

besides one or two others, the species of which I was not quite sure

of. Seven of these were skinned; others, being very common in the

neighbourhood, were allowed to remain in peace. The following is

the list of Hawks met with during our journey from the mouth of

the Clarence River, via Grafton, to Lismore on the Richmond
River :

—

Aquila audax. Plentiful.

Poliouetus leucogaster. Several pairs seen.

Hallastur sphenurus. Shot.

leucosternus. Only one seen.

Faico lunulatus. Shot.

Hieracidea herigora. Shot.

Leucospiza novce-hollandice. Shot (iris blood- red).

Astur radiatus. Shot (iris bright yellow).

approximans. Shot.

Accipiter torquatus. Shot.

Milvus affinis. Several seen.

Elanus axillaris. Shot (iris blood-red).

Baza subcristata. Shot (iris bright yellow).

Circusjardinii. Shot.

assimilis. Two specimens seen.

To these may be added Milvus isurus, Falco inelanogenys, and
Gypoictinia melanosternon, all of which, I believe, were procured by
Mr. MacGillivray in the Clarence River district. Oi Astur radiatus
I only obtained one specimen, a male ; it seems to be a very rare

species, and one which I had never before met with. Total length

23 inches. This specimen lost its life by coming too near our camp
in pursuit of some Parrakeets {TrichngJossns midticolor), which it
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was endeavouring to catch ; its flight is remarkably strong and rapid.

A pair of Falco lunulatus and a female of Accipiter torquatus com-
mitted the same rash act, and paid the penalty with their lives.

Haliastur leucosternus was one of the first birds that greeted us

as we entered the Clarence River, and, after flying round the steamer

once or twice, ascended the river before us. A fine specimen of this

species was shot by Mr. MacGiliivray on the Clarence River during

18G5.

2. Notes on certain species of Cats in tlie Collection of tlie

British Museum. By Dr. John Edward Gray^ F.R.S.,

V.P.Z.S., F.L.S., &c.

(Plates XXIV. & XXV.)

Having to name some of the Cats recently received, it was requi-

site to compare them with those already in the collection ; and I here-

with send some observations that I made on them when so occupied.

The Leopard and the Serval of Africa are too well known to re-

quire any observation, except to remark that the Serval is by no

means so variable in the form and. disposition of the spots as the

Leopard.

There is a series of Cats from the West Coast of Africa that are

very little known ; and, fortunately, there are in the British Museum
the type specimens on which three of the species have been founded,

and of two of them other and better specimens of the skins than

those first described have been received and are in the collection,

showing the distinctness of the species, which were each described

from a single imperfect skin.

The three very distinct species of Spotted Cats from West Africa,

which have been described at different times by Mr. Waterhouse,

Mr. Ogilby, and myself, all differ from the one from Guinea de-

scribed by M. Temminck. My Felis neglecta agrees with F. celi-

dogaster in many particulars ; but the spots are much smaller than

M. Temminck describes, they are by no means of a chocolate or

bright brown colour, and the tail is not ringed. These are just

the characters by which the three skins in the British Museum are

distinguished from each other. It is most probable that the F.

celidogaster of Guinea is distinct from the Cats from the Gambia
and Sierra Leone which are in the Museum. All the three, and,

indeed, very many other Spotted Cats, have the belly distinctly

spotted and the throat with a half collar ; so that the name F. celido-

gaster would be equally applicable to any of them.

The three species in the Museum may be distinguished thus :

—

L Felis neglecta. Gray, P. Z. S. 1860, p. 246; Mag. N. H.
18:^8, p. 27.

Grey ; head and body marked with numerous small darker spots.
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spots of the lower part of the sides rather larger ; belly white, with

large blackish spots ; tail quite half the length of the body, with a

dark line along the upper surface, sides paler, with obscure indi-

cations of darker bands.

Hab. Gambia (Rendal). The typical skin in British Museum.

2. Felis servalina, Ogilby, P. Z. S. 1839, p. 4.

Fur fulvous, beneath white, middle of the back darker, with very

numerous small black spots, spots on sides rather larger, on the belly

much larger ; tail short, fulvous, with five or six imperfect black

rings and a pale tip.

Hab. Sierra Leone. Three skins in British Museum.

3. Felis rutila, Waterhouse, P. Z. S. 1842, p. 130.

Red-brown, with indistinct darker spots on tlie back ; belly white,

with large brown spots ; tail moderate, nearly half the length of the

body, red-brown, with a dark central line down the upper surface,

paler with obscure indications of bands on the sides.

Hab. Sierra Leone. Type and tw'o other specimens in British

Museum.
The skull of this species is in the British Museum. It is oblong

;

the orbit rather large, incomplete behind ; the intermaxillary pro-

duced and extending halfway up the side of the nasal ; the upper

front false grinder very small.

Temminck has described a Cat purchased at the sale of Bullock's

Museum in Piccadilly under the name of Felis celidogaster (Monogr.

Mamm. 140), stating that he believes that it inhabits Chili or Peru
(more lately it has been believed that it might be an Lidian Cat—
the Felis viver^-ina of Bennett, for example) ; but no Cat of the kind

is known in those countries. In his 'Esquisses' he has rede-

scribed the species from a specimen received from Guinea. The
following is a translation of his description:—

"Felis cELiDOGASTER,Temm.Monogr. i. 140; Esquisses Zool. 8 7.

"Felis chalybeata, H. Smith, Griffith, A. K. ii. t. (not good).

"Tail rather shorter than half the length of the body and head.

Length of body and head 26, tail 14 inches =3 feet 4 inches.

" Fur short, smooth, shiny, grey, with a reddish tint, with choco-

late or light brown spots ; spots on dorsal line oblong, the others

round ; cheek and lips whitish, with small brown spots ; throat and

chest with six or seven half-circular brown bands ; lower parts and

inner side of the limbs pure white, with large round chocolate-brown

spots ; two bands of this colour on the inner side of the fore, and

four on the hind feet ; tail bay brown, with paler brown rings, end
black brown ; outer face of the ears black ; claws white."

Lesson, in the ' Magasin de Zoologie ' for 1839 (Mammiferes, 1. 10),

has figured and described a Cat under the name of Felis senegalensis,

which is said to have been brought from the river Senegal. It is

thus described:

—

"Felis rufo- fulvoque-griseus, subtus rufescenti-
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albidus, auriculis latis intus albidis, supra nigerrimis cum lunula

iiivea ; dorso et lateribus trihus vittis nigris nee non lineis formatis

numerosissimis maculis atris ; cauda longa, rufescenti-grisea, nigro

niaculata ; facie rufa, duabus liueis et uaso aterrimis ; rostro albo
;

pedibus rufo-griseo punctatis." The description and the figure do not

agree with any of the three Cats from Africa in the British Museum.
The Felis neglecta, like the Serval, has no dark streak on the

cheek, which is so generally found in Cats. In Lesson's figure only

one throat-streak (the upper one in most other Cats) is marked, the

second streak mentioned in the description being from the side of

the forehead to the end of the nose. The tail in Lesson's figure is

longer in proportion to the body than the tail of the Serval, or of

any of the three African Cats here described ; and the belly is not

white, as it is in all of them and in F. celidogaster of Temminck.
In some respects the Cat agrees with Felis viverrina of Bennett from

India (can there be any mistake in the African habitat ?) ; but the

streaks on the side of the face are different from those of that Cat,

which has two in the usual situation ; indeed the streak in Lesson's

figure is so unlike the streak in anj? Cat that I have seen that I

almost doubt whether the artist has correctly represented it as going

from the orbit to the middle of the front edge of the ear.

GUEPARDA GUTTATA, jr. (PI. XXV.)

The young Hunting Leopard {Gueparda guttata) I do not recol-

lect to have seen described. It is covered with long soft hair, of a

dark blackish brown colour, on the limbs, sides, and beneath, and

very obscurely spotted ; the head, back of the neck, the back, and
the upper surface of the tail are pale brown ; back of ears black ; an

angular line from the front of the orbit to the angle of the mouth
dark brown ; the lips, chin, and sides of the nose white.

Hah. Cape of Good Hope.
There are two Cats in the British Museum (one from India and

the other from Africa) which are peculiar for having the body marked
with transverse or, rather, perpendicular bands which are more or

less broken into spots ; and they have more marked, wider, and black

bands across the uj)per part of the fore and hind legs. The tail,

which is not quite so long as the body, is of the same colour as the

back, and has some narrow black rings near the tip, which is black.

The grey species comes from India. There is a single specimen

of it in the British Museum, which in the ' List of Mammalia,' pub-

lished in 1842, I named the Waved Cat {Leopardus inconsjncuus),

p. 42, referring it to the Felis torquata (^Chat de Nej>aul, F. Cuvier,

Mamm. Lithogr. ii. t.) with doubt, because the tail of that species

is represented as of the same colour as the back, with a series of

triangular spots forming half bands on the lower surface for the

whole length, and there is only one streak (the upper one) on the

cheek, while our specimen, like almost all the species of Cats, has

two well-marked streaks. As no specimen like the figure has been

received from India, I am now inclined to believe that it is intended

to represent the Cat in the Museum, and tliat the diflFcrences are
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perhaps the errors of the artist. Indeed it is doubtful if the figure

is not a copy of an Indian drawing, like several of the animals figured

in that work, said to have been received from M. Duvaucel. I

cannot agree with Mr. Blyth in thinking that F. torquata is the

same as F. ornata.

Mr. Hodgson sent from Nepaul a very large specimen, which
agrees with the typical specimen of i*', inconspicuua in its most essen-

tial characters, but is much larger, and the waved bands are more
broken into spots ; these spots are all nearly of the same form. The
liead and body of the stuffed specimen is 25 inches, and the tail

1 J inches long. In the list of Mr. Hodgson's specimens he asks

"is it a Tame Cat?" p. 6. Mr. Hodgson, in his ^IS. list, called

it Felis viven'iceps. There is a third, smaller specimen in the British

Museum, received through Capt. Boys from India.

The second, which varies from pale fulvous to grey, is the Felis

maniculata of Riippell (Zool. Atlas, t. 1), from various parts of

Africa. There are several specimens of this species in the British

Museum. The largest and darkest, being grey with darker bands,

is a specimen from Tangiers, received from M. Verreaux, the body
and head 24, and the tail 14 inches long ; the darker bands are very

indistinct. There is a second example, not quite so large, with bands
darker, that lived several years in the Zoological Gardens, and was
sent from Tunis by Sir Thomas Reade—and a smaller one, similar

in colour, also from the Zoological Gardens, but without any special

habitat attached, and a dark grey kitten from Kordofan.

Two other specimens are pale yellowish, shghtly grizzled, with the

streak and spot of the body rather darker yellow, and the rings on the

end of the tail are black. One of these, brought from Macassar by
Mr. Wallace, is rather darker than the other, and has the bands on
the legs nearly black, like the Tunisian specimen. The other, from
Kordofan, is rather paler, and the bands on the legs, like those on the

body, are yellow.

Very nearly allied to these, and probably only a variety, is a small
nearly white Cat, marked with pale yellow stripes, sent from Egypt
by Mr. Christie, which I described in the 'Magazine of Natural
History' for 1837 under the name of Felis pulchella. It differs

greatly from all the other specimens of F. maniculata in the very
large size of the ears ; but it resembles them so closely that I am
almost inclined to believe that it may be only a very pale variety of
that species. The size of the ears may have been produced by the
negligence of the stuffer ; but that can only be decided by the exami-
nation of fresh specimens. Mr. Blyth thinks that this specimen is

ordy "an Egyptian variety of the Common Cat" (P. Z. S. 18G3,

p. 184, note); but I cannot agree with that theor3^

The three large specimens in the British Museum of these Cats
come from South Africa. The largest was received from M. Ver-
reaux, the next largest from the Zoological Society's Museum under
the name of Felis caffra (Felis nigripes of Burchell), the other from
Dr. Andrew Smith as Felis cuffra.

The first two of these are dark grey, with distinct dark, blackish
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bands and spots. Dr. Smith's specimen is much paler, yellow, with
very indistinct rather darker yellow bands and spots, and very broad
black bands on the legs.

The large specimens from Tunis and Tangiers are very like the

largest dark one from the Cape.

A rather small specimen, received from Mr. Brandt of Hamburg
as F. caligata from Africa, is only obscurely banded, is peculiar in

the tail being black at the tip for about an inch, and in only having
three or four very obscure narrow cross bands across the upper
surface of the hinder two-thirds of the length of tlie tail.

A small specimen, very obscurely banded and having a redder fur

with darker red streaks on the back, was received from Capt. Speke,
marked "Menessa."

The Felis caligata of Africa and the F. inconspicua of India are

nearly allied and very similar ; but one is grey and the other more
fulvous and rather differently marked—so much so that I think they
are distinct. They and Felis hidica, the " Domestic Cat of India,"

diifer from Felis chaus of India (and Africa?) in the greater length

of the tail. The first two are almost always more or less distinctly

banded and spotted, the F. chaus and F. indica being very obscurely

(if at all) banded, except on the legs and thighs.

I suspect that what have been called the ^African F. chaus may be

only pale varieties of F. caligata ; at least I have not seen any
specimens of the true F. chaus from Africa. M. F. Cuvier's figures

of F. chaus from Egypt are doubtful ; for he describes the body and
head as being 2- feet 4 inches long, and the tail 9 inches long; but
the figure represents the tail as two-fifths, while the description

represents it as being only one-fourth of the entire length. In the

same manner the Chat aux oreilles rouges, figured by M. F. Cuvier,

Mamm. Lithogr., from a specimen from India, is said to measure
24 inches from the end of the nose to the base of the tail, and its

tail to measure 10 inches; and in the figure the tail is very nearly

half the length of the head and body. Can both or either of these

figures represent F. chaus, which is known by its short tail?

I believe that all these African Cats are of one species, varying

greatly in size and colour. The synonymy will be as follows :

—

Lynx, Bruce, Voy. viii. no. 30.

"Felis caligata, Bruce," Temm. Mouogr. p. 123.

IF. lybicus, Olivier, Voy. p. 41.

F. caffra, Desm. Suppl. p. .540, 1822.

F. nigripes, Burchell, Travels, 1822.

F. maniculata, Riippell, Zool. Atlas, i. t. 19 (pale variety).

?? Chat aux Oreilles Rouges ou Chat botte (^F. caligata), F. Cuvier,

Mamm. Lithogr. t. (pale variety).

F. pulchella. Gray, Mag. N. H. (very pale variety).

F. chaus, Riippell, Atlas, i. t. 140.

? Chaus, F. Cuvier, Mamm. Lithogr. t.

F. obscura, Desm. Mamm. p. 2.50 (black variety).

The ''Chat noir du Cap," F. Cuvier, Mamm. Lithogr., and F.
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caligata, ft, Fischer, Synopsis, p. 208 (from F. Cuvier's figure), is

only a melauisni.

The largest Cape specimen measures, body and head 30, tail 1

5

inches.

Most of the specimens of Felis caligata from Africa, like Felis

domestica, F. indica, and F. torquata and many other species, have
the hinder part of the feet black ; but this is not a permanent cha-

racter ; for some of the smaller paler specimens of F. caligata have
the hind feet paler than the back of the animal, and some of these

have the heels more or less brown or blackish on the outer edges.

In the British Museum there is a specimen of Felis domestica that

was collected, by Mr. Darwin, wild in the woods at Maldanado, men-
tioned in the 'Voyage of the Beagle,' Mara. p. 20. It shows how
nearly the Domestic Cat is to the above species : it chiefly differs

from F. caligata in the tail being more slender and tapering, the

colours more intense and defined, and in the throat being pure
white. It is dark grey, grizzled with black streaks and spots; the

streaks on the legs are wide, those of the fore legs more or less

confluent. The tail is grey for two-thirds of its length, with black

rings, the Itinder one being broadest ; the hinder third of the tail

is black, with a small pure-white tip. The stripes on the loins are

straight and parallel, not subspiral as in the Tabby Cats, The
cheek-streaks are black, the lower one indistinct and interrupted.

The toes are white.

The smaller Spotted Cats of the warmer parts of Asia have all

been regarded as one species by Mr. Blyth, following in the wake of
Temminck ; but it is to be observed that the latter naturalist only
had the specimens from Java and Sumatra to examine. Perhaps if he
had had in his museum specimens from Nepal, Bhootan, China, and
the various districts of continental India, he would not have regarded
them as belonging to the same species, as he did those from Java
and Sumatra. They, no doubt, are very similar, and we know that
the Spotted Cats, as the Leopard, the Jaguar, the Ocelots, and the
Kuichua, of Brazil are very variable ; but then in a large series of
these specimens the varieties pass into each other, and the countries
where the different varieties come from are contiguous, and diftereut

varieties come from the same locality. Now that is not the case
with the small Spotted Cats of India ; and until we have a series suffi-

ciently large to show how the species do pass into each other, I

think it is safer to regard them as valid.

Some of the smaller-sized Spotted Asiatic Cats have a long head,
with an elongated skull, and complete bony orbits. The skulls are
longest and the orbits more developed in the Felis viverrina of
Bennett and the Felis pianiceps of Vigors and Horsfield. But, be-
sides these, Felis rubiginosa of I. Geoffroy, in Belanger's 'Voyage,'
and the Cat which I described under the name of Leopardus ellioti

in the 'Annals and Mag. of Nat. Hist.' for 1837 (x. p. 260) have
a rather elongated skull and complete orbits, though Mr. Blyth
regards F. ellioti as only a variety of his F. hengalensis.

Of the small- sized Spotted Asiatic Cats, which have an ovate
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skull and incomplete orbits, there are several specimens in the Mu-
seum which appear to be worthy of being noticed either as species or

well-marked varieties. They all have two well-marked streaks on
each cheek, and there is a pale or white streak up each side of the

forehead, and one between the cheek-streaks.

To this group belong Felis sumatrana and Felis javanensis of

Horstield, Zool. Java ; Felis nepalensis, Vigors and Horsfield, Zool.

Jour. iv. t. 39 ; and Felis chinensis. Gray, Mag. N. H. 1837, from
China. To these I wish to add the following :

—

Felis pardinoides. B.M.

Fur grey brown, with large black grey-varied spots ; chin and
beneath white. Spots of vertebral line black ; of withers large, ob-

long ; of loins linear ; of sides, shoulder, and rump large, roundish,

varied with grey hairs in the centre, making them appear somewhat
as if they were formed of a ring of smaller black spots ; of thigh

and fore legs black, small, and there confluent into cross bands. Tail

with black rings. Length, body and head 19, tail 9 inches.

Hab. India {Capt. Innes ; from Zool. Soc. Mus.).

Skull, length 3^^^ width 2, finches; orbits moderate, oblong;

hinder nasal opening oblong, with an angular front edge.

Felis wagati. The Wagati. B.M.

Fur fulvous ; nose, chin, throat, and underside of body, and
streak on forehead and cheek, pale yellow. Spots of body few, large,

irregular-shaped ; of withers large, elongate, broad ; of loins elon-

gate, narrow, more or less confluent. Tail with round spots.

Felis ivayati, Elliot i^Jide Blyth).

Hab. India.

Differs from F. pardochroa and F. sumatrana in the large size

of the spots.

Felis pardochroa. Nepal Tiger. B.M.

Fulvous, with various-sized and -formed black spots and streaks.

Spots of the loins oblong, separate ; throat, chin, and belly white,

black-spotted. Tail irregularly and incompletely ringed.

Felis pardochrous, Hodgson, Calc. Journ. iv. p. 280 j Horsfield,

P. Z. S. 185G, p. 396.

F. nepalensis, Hodgson, icon ined.

Hab. Nepal {Hodgson').

Length, body and head 25, tail 12 inches. Skull, length 3 inches

1 1 lines, width 2 inches 8 lines.

Var. Fur shorter, closer. B.M.
Hab. Tenasserim (^Packman).

Felis tenasserimensis. B.M.

Fulvous, black-spotted ; chin and beneath white. Spots of the

body large, angular ; of shoulder round ; of thigh oblong ; of the

loins elongate, confluent ; of the back of the neck elongate, double
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at the hinder part, and on the withers nearly enclosing a lanceolate

hrown disk.

Hab. India; Tenasserim (PacAwaw).
Like F. pardochroa, but larger ; spots of withers and loins very

different.

Felis servalina. B.M.

Fulvous, black-spotted ; streak on forehead and cheeks, chin,

throat, and beneath yellowish white. Spots small, unequal-sized,

far apart ; of body oblong ; of legs round ; of loins elongate, some-
times confluent ; of withers oblong.

Chaus servalinus, Grray, Cat. Mamm. B. M. 45 (excl. syn.).

Hab. India; Zanzibar.

Like F. sumatrana, but spots smaller and further apart.

Felis jerdoni.

Fur grey, with a few small distant black spots. Spots of sides

and legs roundish ; of central line of the back linear, rarely confluent.

Tail and feet darker grey brown, scarcely spotted ; chin and beneath

white, black-spotted.

Felis jerdoni, Blyth, P. Z. S. 1863, p. 185 (not described).

Leopardus sumatranus (var. grey). Gray, Cat. Mamm. B. M. 43.

Hab. Indian peninsula : Madras. Adult in British Museum.
"Very like F. bengalensis, but smaller; the ground-colour of the

upper part grey, untinged with fulvous" (Blyth). Size of i^. rubi-

ginosa. The " kitten " that Mr. Blyth refers to as being in the

British Museum is a nearly full-grown specimen.

The following rather short-tailed Indian Cat has not been well

understood. It has been most oddly mixed up by Mr. Blyth and
others with Felis torquata (the Chat de Nepaid of F. Cuvier, Mamm.
Lithog. ii. livr. 54), also named Felis bengalensis by Desmarest in

the Supplement to his Mammalia, which is a grey-waved Cat, nearly

like the English Domestic Cat, and is probably a half-bred Domestic
Cat of India, as is said to be the case with the F. nepalensis of

Vigors and Horsfield (Zool. Jour. iv. t. 39), which resembles this

figure in some respects.

As the wild Indian species has not been characterized, I here de-

scribe the specimen in the Museum :

—

Felis ornata. Gray, Illustr. Ind. Zool. i. t. 2.

Fur short, pale whitish brown, black-spotted. Spots small ; on
the middle of the back smaller, linear ; on the front part of the sides

larger, oblong ; on the hinder part of the sides small, round ; on the

thighs and upper part of the legs confluent, forming interrupted

cross bands. Tail reaching rather below the heel, pale at the lower

half, with some interrupted black rings at the end, which is whiter

than the rest of the tail, the tip black. Crown with lines of small

spots ; cheeks with two narrow dark lines ; chin, throat, and spot

Proc. Zool. Soc— 1867, No. XXVI.
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over the orbits whitish ; belly with black spots, like those on the

side. Body and head 19, tail 8 inches.

Hab. India (Capt. Boys).

This Cat is at once known from all the other Indian species by

the length and slenderness of the tail, and the small size and equal

distribution of the spots. In this respect it resembles the Hunting

Leopard ; but the band on the legs, the shortness of the tail, and

the terminal half of the tail being ringed at once distinguishes it

from that Cat and all the other species. The tail is somewhat like

that of F. chaus.

Mr. Blyth has kindly given to the British Museum a specimen

of the Domestic Cat of India, which is generally distributed there.

It agrees with Felis chaus in almost every character, but it is smaller

in size. The tail is rather longer compared with the length of the

body, has more narrow black rings, occupying full half of the length

of the tail, and there are two narrow pale cheek-streaks.

In the Museum there are two larger and rather darker specimens,

agreeing in almost every particular with the above. They are most

likely hybrids between F. chaus and F. domestica. The Wild F.

chaus is peculiar for having the cheek-stripes very indistinctly

marked, or one or both entirely wanting.

As regards South or Tropical American Cats, I may observe the

skull of the Jaguar (Felis onca, Linn.) is known from the skulls of

all the other species of the genus Leopardus, and from the Lion and

the Tiger, by having a distinct, but more or less developed, tubercle

(probably for the attachment of one of the muscles of the eyeball)

on the middle of the inner or nasal edge of the orbit, and there is

also a well-marked half ovate notch in the middle of the truncated

front edge of the internal nostril, which is not so distinctly developed

in other large feline animals.

The specimen which I described under the name of Leopardus

hernandesii in the 'Proceedings' of this Society (1857, p. 278,

Mamm. t. 58), from Mexico, has come into the British Museum col-

lection ; and I cannot iind any difference in the skull to distinguish

it from the other specimens of the Jaguar ; so I suppose it must be

considered one of the varieties of that species, marked by the dis-

tance at which the small spots are placed from each other, only now
and then forming anything like a distinct ring or row of spots.

The Ocelots are extremely variable ; and though there is a very

large series of specimens in the British Museum, I cannot make up

my mind whether they are all one, or whether there are three or

niore species. There are two most distinct varieties as regards size

—the large Ocelots, with very large heads, and the smaller Ocelots,

with more moderate- sized heads; but each variety presents several

variations of colour, and there are examples intermediate in size.

The differences in the size of the Ocelots may depend on the tem-

perature, the geographical disposition, and the abundance or scarcity

of food in the district wliich they inhabit. I can well believe that

the large variety is as dangerous and destructive as the Jaguar, as

travellers assert.
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My Leopai'diis pictus (Mag. N. H. x. 260, 1842) is one of the

larger kind, and it has the spots very different from those of any
other specimen in the collection ; but this is such a difference as one

may expect to find only a variation when one examines a large series

of specimens.

My Leopardus gi'iseiis (Mag. N. H. x. 260, 1842) differs from

the other Ocelots in having a grey fur with whitish sides. There
are several specimens which agree in this peculiarity. The grey

specimens offer several variations in the spotting, like the fulvous

specimens. One specimen has a rather yellow tint in the middle of

the back ; otherwise the grey colour seems permanent. Mr. Blyth

has observed that the smaller and darker Spotted Cats become more
fulvous as they attain full age ; but that cannot explain the greyness

of these specimens, as there are adult as well as young specimens of

the grey colour.

Felis melanura (Ball, P. Z. S. 1844, p. 128) is a most strongly

marked specimen, and in the whole series of specimens in the Mu-
seum stands alone for the intensity and clearness of the marking,

both black, white, and fulvous. It may be a variety in which the

colours, especially the black, are very much more developed than

usual, and therefore the spots have become confluent, until the whole

animal may be described as black with white and fulvous spots. It

is not the common melanism, where the whole fur has become more
or less black, the black spots being only a little more intense. We
have an Ocelot of this latter variety in the British Museum ; but it

bears no resemblance to the type specimen described by Mr. Ball,

which is also in the Museum collection.

In the British Museum there is a very small Spotted Ocelot,

which may be recorded as a species or variety under the name of

F. pardoides. The fur is grey, with a very large number of nearly

equal-sized round or oblong dark spots ; the spots on the loins and

rump are larger, with a pale centre ; the cheeks and nape with black

streaks ; belly white, with large black spots ; tail ringed. Length
of body and head 26, tail 13 inches. Hub. Tropical America.

The species or varieties are to a certain extent permanent ; the

young, in some instances at least, are like their parents ; and the

markings do not change with age (that is to say, they are the same
on the kitten as on the adult) ; and there are adult specimens that

are grey as well as fulvous, or fulvous and white ; so that the grey

colour does not depend on the youth of the specimen, as has been

suggested.

Three species of small Spotted Cats have been described as inha-

biting South and Tropical America. All these three species may be

distinguished from the Ocelots {Felis pardina) by the smaller size

of the head, and the spots not being united together in chains ; but

the latter character is not to be observed in all Ocelots. As these

Cats, like the other Spotted Cats, vary greatly in the form, size, and
disposition of the spots, the determination of the species has been

attended with considerable difficulty, and it has been suggested that

perhaps there are more than one species of the long-tailed American
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Tiger Cat called F. macroura. There is a very large series of spe-

cimens of the long-tailed species in the British Museum (two Chatis

and several Margays) from different localities. And if there were

not so many offering such different variations of the first species in

the collection (1 had only a few selected specimens to describe from),

I should have been inclined to sejiarate them into more than one
species; indeed, in 1842, when we had only four or five specimens,

I did name one in the 'List of Mammalia' as a distinct species

under the name of Leopardus tigrinoides.

These three species may be easily distinguished from each other

by the kind and colour of the fur, and the colour and length of the

tail. Thus F. macroura and F. mitis have soft bright fulvous fur,

and tail distinctly ringed ; and F. tigrina has a harsher grizzled fur,

and the tail marked with scries of dark spots, not forming distinct

rings. They may be characterized thus :

—

1

.

Felis macroura, Pr. Max. Abbild. t. . The Kuichua.

F. wiedii, Schinz.

"F. brasiliensis, Cuvier."

Fur soft, bright fulvous, black-spotted ; spots variable in shape

and size, often with a pale centre ; tail elongate, cylindrical, longer

than the body, with from eight to ten broad, well-marked, often

interrupted, black rings, and a black tip.

Var. Paler, spots larger.

Leopardus tigrinoides, Gray, List Mamm. B. M. 1842, p. 42.

Hab. Brazil.

2. Fei.is mitis, F. Cuvier, Mamm. Lithogr. t. . The Chati.

F. onca, Schreb. t. 102.

F. chati, H. Smith.

Fur soft, bright fulvous, black-spotted ; spots variable in size and
disposition, often with a pale centre ; tail cylindrical, rather tapering

at the end, nearly the length of the body without the head, with six

well-marked, broad, sometimes interrupted black rings, and a black tip.

Hab. Mexico ? Paraguay ?

3. Felis tigrina, Schreb. t. lOG, from Margay, Buffon, H. N.
xiii. t. 38. The Margay.

Fur rather harsh, dull, grizzled, varied with black spots and rings

varying in size and form ; tail moderate, nearly as long as the body,

cylindrical, rather thick, truncated at the end, marked with small

black spots often confluent but not forming continuous rings.

Hab. South America.

There is in the British Museum a Cat that was formerly alive in

the Surrey Zoological Gardens, and was there called the Himalayan

Cat, and which, in the 'List of Mammalia in the British Museum,'
published in 1842, I called Leopardus himalayanus. This animal is

figured, from the specimen at the Surrey Zoological Gardens, in Jar-

dine's 'Naturalist's Library ' as Felis himalayanus, Warwick. The
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figure is by no means a characteristic one. The Cat has not been

brought from Himalaya by any of the numerous sportsmen and col-

lectors that have searched that country. It is not known to Mr. Bly th,

nor to any other Indian zoologist to whom I have shown it ; indeed

Mr. Blyth states that he believes it to be a South American Cat.

The examination of the skull shows that it forms a group by itself;

and in my paper, read at the last j\leeting but one, I formed for it a

genus under the name of Pardalina. As the species has not been well

described, I herewith add a description of the type specimen:—
Pardalina warwickii. (PL XXV.) B.M.

Fur short, dusky whitish brown ; chin, streak on cheek, and

throat white ; chest and underside paler, black-spotted ; crown and

nape with four, cheek with two, and between the withers one black

streak ; the four feet and body covered with very numerous, equi-

distant, nearly equal-sized small black spots ; throat, chest, upper

part of the inside and outside of fore and hind legs black-banded
;

tail spotted at the lower half, ringed at the end, with a bhick tip ;

ears black, with a large white spot.

Leopardus Jdmalayaniis, Gray, Cat. Mamm. B. M. p. 44.

" Felis himalayanus, "Warwick," Jardiue's Nat. Libr. t. 24 (not

good).

Hab. Himalaya (Cross, Warwick).
Skull short, broad, length 4^ inches, width 3 inches 2 lines ; face

short, broad ; nasals moderately broad ; forehead convex, rhombic ;

orbits rather small, incomplete behind. The skull is very unlike

that of Felis viverrina.

3. On the Tracheal Poucli of the Emu {Dromeeus nov(S-hol-

landi(E,\\eiM.). By James Murie, M.D., F.G.S., Pro-

sector to the Zoological Society.

History.—Peter J. J. de Fremery, in a concise Academical Thesis

upon the Osteology of the Emu, published in 1819*, first pointed

out in this struthious bird the existence of an anterior aperture in

the trachea.

The late Dr. Robert Knox, when Lecturer on Anatomy at Edin-

burgh, independently discovered and communicated to the scientific

world as new the fact of this bird's possessing a most remarkable

"large muscular bag" opening into the windpipe. His paper,

"Observations on the Anatomical Structure of the Cassowary of

New Holland," was read before the Wernerian Natural History

Society on the 26th April, 1823, and subsequently published in the
' Edinburgh Philosophical Journal' for 1823-24, vol. x. p. 132. In

the same volume (p. 137) he added "Additional Observations on

the Structure of the Trachea in the Cassowary Emu of New Hol-

* *' Specimen Zoologicum sistens observationes praesertim osteologicas de Ca-
suario Novpe HollandiK'.''
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land," accompanying these by figures, comparing the trachea of the

Galeated Cassowary, the Emu, and Golden-eyed Duck.

A notice of Knox's papers followed in ' Froriep's Notizen,' no. 127,

March 1824.

In the last-mentioned Journal, no. 1/7, in November of the same
year, a short account was given of a dissection performed by Dr.

Wedemeyer* in 1822, wherein the claim of the priority of having

discovered the tracheal sac in the Emu was asserted, evidently un-
aware of Fremery's earlier observation.

A full translation of Dr. Knox's two papers appeared afterwards

in Meckel's 'Archiv fiir Anatomie und Physiologic,' 1832, p. 263,

&c., with footnotes apparently by Meckel himself; for there suc-

ceeds the concluding part of a long Essayf upon the Anatomy of

the Indian Cassowary by him, and in which he alludes to the au-

thors I have above referred to. In his ' Systematic Treatise on
Comparative Anatomy,' Meckel j again recalls the opinions of the

previously cited observers.

At the Meeting of the British Association in Bristol in 1836 (Re-

port, p. 97), Dr. Macartney laid before the Section of Zoology and

Botany " An Account of the Organ of Voice in the New Holland

Ostrich ;" and as nothing is said respecting what had already been

published, I presume from his statement that he considered the fact

new to science. Professor Owen, in his * Memoir on the Anatomy
of the Southern Apteryx (Trans. Zool. Soc. vol. ii. p. 279, com-
municated in 1838) §, takes notice of Fremery's discovery; but he

did not find such a structure existing in the Apteryx. Wagner
mentions it in his ' Lehrbuch der Zootomie.' And, finally, Carus

figures it in his and D' Alton's ' TabulcC Anat. compar. illust.' 1848,

pars vii. tab. 6. fig. 2.

I have been induced thus historically to call attention to accounts

of the tracheal pouch of the Emu, because 1 find that later writers

upon the Struthious Birds have not given sufficient importance to

these observations upon this singular organization. Such a structure

along with other anatomical diff'erences, well pointed out both by
Meckel and Knox in the papers cited, should fairl)"^ be taken into

account and balanced with other characters, whether dermal or

osteological, in order to arrive at not only a natural classification of

the family, but its relation to allied groups.

Although the aforesaid sac has so often been made the subject of

remark, no one seems to have figured the most important feature in

connexion with it—namely, the open anterior slit in the tracheal

rings. Dr. Knox's illustration is defective, inasmuch as it is small,

* " Der mit der Luftrohre des Emu Casoars in Verbiudung stehende musku-
lose Beutel," Froriep's Notizen, 1824-25, p. 7.

t Tlie first part of which appeared in the ' Archiv.' for 1830, p. 200.

X Tiaite General D'Anatoruie Comparee par J. F. Meckel, traduit de I'alle-

mand ])ar Dr. Th. Schuster. Paris, 1838, x. p. 402,

§ Tlie disposition of tlie sac to tlie tracliea is therein correctly stated ; but in

Prof. Owen's more recent ' Anatomy of Vertebrates,' J866, ii. p. 220, a sHp evi-

dently has occurred, in the statement that the cartilaginous rings are wanting
pusteriorlij (whereas anteriorly undoubtedly must have l)een meant).
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and the preparation with the distended sac is shown from behind.

Carus's figure, of natural size and from an adult bird, only displays

the profile contour of the tracheal expansion.

I bring the present paper before the Members of our Society,

partly to give a figure supplying the deficiency just alluded to*,

and partly to add fresh observation of facts connected with the size

of the sac in the young and old birds, with additional remarks on
its probable use.

Structure.—I have been enabled to examine, in all, three birds,

which from time to time have died in the Society's Gardens,—the

first an adult male, in which, unaware of the nature of the opening

in the trachea, I had grave doubts that it might have been occasioned

by faulty manipulation with the scalpel on my part. I, however, took

a photograph of the portion of the trachea and its deficient anterior

chink, which I exhibited at the meeting of the Society. The second

bird was an adult female. In this case I carefully examined the

trachea in order to ascertain whether the tracheal opening was a

natural condition. I subsequently made myself acquainted with the

labours of previous observers. The third bird was a young male,

and in this I found a very great difference in the size of the sac

compared with the older birds.

The descriptions of the several investigators spoken of corroborate

each other in the main, and to some extent agree with what I have

also seen in the adult Emu. I should consider it, therefore, super-

fluous to redescribe the entire structure, were it not that it enables us

to compare the condition of the sac in the old and the young bird, and
allows some part of the mechanism to be more fully explained.

In the adult female dissected by me tlie sac was of large size, and

occupied the lower and anterior surface of the neck, its lower end

reaching close to the sternum. Its exact shape when distended I

did not ascertain ; for, thinking I should be able to reflect the skin

and tissues covering the bag previous to inflation, I accidentally cut

into it while attempting this, the superincumbent coverings and its

own walls being very thin. The sac when opened presents an oblong

cylindrical form (as shown in fig. 1, T.p. T.p'.). Each end is nar-

rowed shghtly and comparatively fixed, while the middle portion is

freer, thus permitting a certain amount of outward expansion, from

the anterior deficiency of the tracheal rings. This no doubt would

give it a more oblate spheroidal form when blown up. In Knox's

figure, where the sac and trachea are seen from behind, it is repre-

sented as being of a globular shape. The trachea in his woodcut

appears considerably broader at the sac than above or below, because

of the distention of the parts. In the accompanying woodcut (fig. 1),

* Since the reading of this paper, Prof. Alfred Newton, of Cambridge, has di-

rected my attention to, and witli his accustomed courtesy forwarded me, vol. vi.

of the 'Naturalist' magazine (185C), where in the July number, p. 153, is a
" Notice of a peculiar Organ in the Trachea of the Emeu," communicated by Mr.
Robert Anderson. Two woodcuts accompany the short paper, and one of these

exhibits the tracheal chink ; but both are very poor representations, and convey
no idea of the mechanism of the parts. The author states " the opening extends

along ten of the rings and dilates at each extremity."
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wliich I have had drawn from nature, it will be seen, however, that

in the undistended condition of the pouch the margins of the tracheal

opening are not widely separated, the trachea itself being more or

less uniform in calibre, while the walls of the sac are rather cylin-

drical than otherwise.

Fi£

Lower portion of the neck of the adult ? Emu seen in front, displaying tlie

tracheal ponch {T.j). T.p'.) opened and dragged back on either side by
hooks. The feathers are cut short at the tips. ap. Aperture or deficiency in

the tracheal rings, c. d. s. Cid de sac of left u])per end. /. h. f. b' . Fibrous
bands which drag outwards the tracheal cartilages during inflation of the sac.

Dr. Knox has compared the size of the sac to that of a man's
head ; I have found it in the adult female to have the following di-

mensions when laid open :—Greatest length, taken upon the left side

of the trachea, 14^ inches; but over the trachea itself it measured
only 1 1 inches. A little pouch or cul de sac (fig. 1, c. d. s.) reached

upwards on the left side of the trachea for above 3 inches, giving

the increased length at this part. This sacculus appears to corre-

spond with a similar dilatation observable in Knox's figure. The
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breadth about the middle of the sac, or its rough diameter, was

between 3 and 4 inches.

My examination of the structure of the wall of the sac agrees with

Wedemeyer and Macartney's observations, and not with Knox's, who
describes it as a muscular bag. I find it to be composed of mem-
branous white fibro-elastic tissue, overlaid, however, in part with

some very delicate and widely scattered transversely striped mus-
cular fibre, the remnants or representative of the platysma myoides.

(Professor Owen* names this the "constrictor colli;" and remarks,
" this muscle is well developed in the Emeu, and acts when the

drum-like dilatation of the windpipe is sounded.") The skin and
subcutaneous tissues form the anterior boundary of the sac ; while

posteriorly it lies upon the vessels and muscles of the ventral surface

of the neck, some of the former appearing as raised cords on its

inner surface. Its fibrous envelope furthermore closely invests the

anterior surface of the trachea, and at the fissure, presently to be

described, appears almost to be continuous with the mucous tissue

of the lining walls of the trachea itself. Traced in this way it

seems like a kind of hernia of the lining membrane of the trachea,

strengthened by the surrounding fibrous and other tissues. But at

the same time it must be noted there is a visible though faint line

of demarcation around the opening, at 0*2 inch from its edge.

The opening from the trachea into the sac (fig. 1, ap.), caused by

deficiency of the tracheal rings in front, is 2| inches long ; and the slit

has an average breadth of 0*3 inch in the ordinary retracted condition,

but when pulled apart it becomes of a very much wider oval figure.

In the female bird in question its position was between the fifty-

fourth and fifty-ninth rings ; in the young male between the fifty-

eighth and sixty-third. Knox asserts there are about thirteen tra-

cheal rings deficient, and that it commences at the fifty-second.

Fremery's observation agrees more nearly with mine, as he notices

its occurrence between the fifty-third and sixty-second rings. Wede-
meyer gives 2g inches as the length of the opening.

As shown in fig. 1, on the right side there are six cartilaginous

rings which do not meet, but on the left side only five ; this is oc-

casioned by the lowermost or fifth ring of the right side bifurcating

as it approaches the open interspace. In the first male bird exa-

mined by me, in a similar manner, there were seven rings on the

right side and six on the left. The photograph exhibited demon-

strated this peculiarity.

The edges of the opening are not perfectly straight, but wavy, from

the ring- cartilages projecting further than their fibrous interspaces.

The edge of the rings beneath and above the opening forming the

superior and inferior boundary of the vacuity are slightly emargi-

nated. Between the second and third upper cartilages of the fissure

on either side is a small fibrous band-like duplication of the wall of

the sac, which stretches outwards and upwards, and seems to bind or

form a stay and partial septum to the otherwise yielding wall of the

sac (fig. \,f.b.).
* Anat. of Vertebrates, 18G6, vol. ii. p. 110.
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If the sac were distended, these, from their position, would natu-

rally pull outwards, and thus retain the orifice of the tracheal rings

in an open state. The trachea itself, no doubt, is kept tense or re-

laxed according to the degree of contraction exerted by the sterno-

tracheal muscles (fig. 2, S. t. m'.).

The width of the trachea itself is about 2| inches ; and it has a

rather flattened or low arched curve from side to side.

In proceeding to note the diiferences exhibited in the young male

I may say that this bird appeared as if little more than a third of

the size of the adult female ; but its exact age was not known. In

this instance I managed to inflate the sac and raise the tissues from

above it, so that the front and distended view was perfect. This is

shown in the woodcut (fig. 2), where its diminutive size, as com-
pared with the older female, is very marked.

In the first place its shape was decidedly oval, and it barely reached

the borders of the trachea when fully blown out. Its greatest length

then was 1*3 inch, and its greatest diameter I'l inch. During in-

flation the rings composing the borders of the opening rose up and
became stretched outwards, giving an oval contour to the slit itself.

There were five rings on either side of the opening, and above this

fifty-eight rings, four rings lower therefore than in the adult female.

The walls of the sac in the young bird under consideration were very

thin and transparent, and seemed almost a continuation of the areolar

tissue covering the trachea, but more directly springing from the

cartilaginous edges of the longitudinal slit. When uninflated the

sac could not be distinguished from the tissues of the trachea, and
the slit in the windpipe shone distinctly through. The distance be-

tween the upper larynx and the anterior end of the opening was
15 inches. The opening itself was l"l inch long and 0*2 broad,

and from its lower end to the sternum 3 inches.

This observation goes to prove that in the young Emu the tra-

cheid sac is insignificant in proportion compared with the size that

it afterwards attains. Its parietes then are also of extreme tenuity,

and do not show any trace of vascularity. Moreover the difi'erences

existing in the two specimens here described, as also in the two birds

examined by Fremery and Knox, are evidence of the opening occur-

ring at no regular fixed ring, counting from above, the limits being

in these cases between the fifty-second and fifty-eighth rings.

Lastly, it exists both in the male and female sex, as found by

Fremery and myself. But Fremery has not noted whether the males

or females have the largest sacs, and my own observations do not

permit me to state positively regarding this point. In the adult male

the tracheal opening was certainly as large as in the female ; but, not

being aware of the nature of the sac before the parts were cut

through, I did not make sure of this point. It certainly was very

much smaller in the young male bird ; but imperfect development

must be taken into account.

Function.— I have so far explained the appearances and diff'er-

ences in the stages of develoj)ment of this remarkable appendage in

the young and adult Emu. When, however, the function which it
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performs in the animal's economy is inquired into, greater difficulty

is found in satisfactorily demonstrating its definite nature and use

than in merely describing its structure.

Fremery, the original discoverer, supposed the tracheal opening

to be in some way connected with the well- developed thoracic air-

sacs in this bird, and so to subserve the respiration and sanguifica-

tion of the blood while running at a high speed.

Fig. 2.

Portion of thorax and neck of young ^ Emu partially dissected, and with the ribs

on the lelt side thrust outwards from the sternum
(
S) to show the insertion

of the sterno-tracheal muscle (.S'. t. m. S. t. m'.). T.p. Tracheal pouch.
* points to the dotted line indicating the tracheal aperture. S. Sternum.
S.f.m. S.t.Jn. Sterno-tracheal muscles (on the left side the pointer only
reaches the thoracic vein instead of the muscle lying beyond). C. a. Carotid
artery. C. v. Carotid vein.

ff.
Gland. PL m. Platysma myoides. P»z. s.

Pneumatic sac. 67. CI'. Clavicles. W. W. Wings, cut short. H. s. Hyo-
sternal process (Geoff.

)
(costal process of some writers). Li. Liver.

Dr. Knox has very oddly suggested the use of the sac as a swim-
ming-bladder. Alluding to the occasional sudden inundations of the

Australian plains and the termination of the rivers in marshes in that

country, he says:—"The Emu, forced to seek his food amidst these

fens, may, when obliged to have recourse to swimming (which must
often be the case), fill the muscular bag of the trachea with air, and
thus convert it into a swimming-bladder."

He further remarks it may be useful in running ; for " by its

means and the precaution of shutting the glottis the bird will be
enabled to cause the air of one inspiration to pass and repass the
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,

lungs, without being necessitated to allow it to escape, in order to

perform the act of inspiration" (ibid. pp. 136-139).

Wedemeyer was inclined to regard it as an air-reservoir for oxy-

genizing the blood, as did Fremery.

Meckel, in summing up the opinions of these authors, gives his

own to this eflFect :—That it has no connexion with the voice, that

more probably it facilitates running, and that in exceptional cir-

cumstances it may functionally answer as a swimming-bladder.

Dr. Macartney advances the idea that " the peculiar sound be-

longing to the New Holland Ostrich is entirely occasioned by the

reverberation or resonance produced in the membranous bag con-

nected with the front of the trachea," giving analogous instances in

the bird, horse, howling-baboon, and bull-frog.

Professor Owen, as already mentioned, at least considers there is

an existing relation between the sac and the sound. Dr. George

Bennett* states, " the only sound emitted by the Emeu is a sort of

hollow booming note. It is considered to be produced in the female

by means of the expansion and contraction of a large membranous bag

surrounding an oblong opening through the rings of the trachea."

Mr. Bartlett, Superintendent of the Society's Gardens, has made

many observations on the voices and habits of the Struthious Birds

living in the Society's Menagerie.

On discussing the mooted question of the use of the sac with him,

he supplies me with the following information :
—" I have no reason

to believe the sac and opening in the trachea in the Emu have any-

thing whatever to do with swimming, breathing, or running, but I

consider them as constituting simply the organ of sound employed

by both male and female during the breeding-season. Probably at

other times the sound produced by the female is louder and of a

more regular drumming kind than in the male bird, also the lower

part of the neck is inflated to a much greater extent in the female

than in the male during the time these sounds are emitted. I am,

moreover, unable to say whether the cavity is larger in the female

than in the male."

In offering my own opinion upon the supposed function of this

very remarkable tracheal appendage, unknown in any other species

of bird, I must confess myself very undecided concerning its adap-

tation to one special use. Placing the opinions of the several au-

thorities in a tabular form they may be stated as follows :

—

1st. Respiratory purposes (oxygenation of the blood).

2nd. As a swimming-bladder.

3rd. As an air-reservoir in running.

4th. For simple vocal resonance.

5th. Sexual organ of sound during the breeding-season.

With respect to the first of these assigned functions, this may be

looked at in a twofold view. The sac may either be regarded as a

membranous expanse, the vascularity of which permits it to deoxy-

genize the inspired air, as does the lung ; or it may merely supply

the place of an air-reservoir to the lungs themselves. The first of

* Gatlierings of a Naturalist in Australia (London, 1860), p. 219.
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these two considerations involves the idea of the sac's possessing a

strncture analogous to those found in the respiratory surfaces gene-
rally. But so far as tissue is taken into account, its examination, by
former observers as well as myself, does not show its texture to be
sufficiently rich in vascular network to perform the function of
aerification, at least such aerification as might be supposed to be
required in a warm-blooded vertebrate.

No doubt this tracheal pouch might correspond to the thoracic

and other pneumatic cavities which are present in this as in many
other birds, these, as some maintain (an opinion I am inclined to

adopt), subserving the purposes of respiration rather than that of
buoyancy in flight, which formerly was considered their function.

But as the act of filling the tracheal sac, unlike the other pneumatic
chambers, involves unusual and highly increased muscular efforts,

and as the sac does not, so far as has been observed in the living

bird, retain regularly or dilate synchronously with ordinary respi-

ration, it would follow that, in a mere occasional dilatation, so little

advantage would accrue that one can hardly believe it possible that

the physiological changes would be of the same nature as those
occurring in the bone-cavities &c.

Concerning the second use, namely, as a swimming-bladder, the
reasoning seems far-fetched. It is true that the Emu alone of all

the struthious birds is known to take readily to the water ; but the
amount of buoyancy which such an air-sac would confer hardly
seems equal to the occasion. If the bird depended on such an appa-
ratus alone, muscular effort on its own part would far outbalance
such a structure ; and, moreover, in swimming-birds generally no
such appliance is required, they remaining floating about for a long
period, while the Emu, at most, w^ould, in the event of crossing a
swollen current, dash right through the watery element.

In considering the third suggested use, for running-purposes, if

we found its presence in all the species of Strnthionidce, or such a
structure in other animals noted for their speed of foot, we might
the more readily believe it a necessity and adjunct to fleetness of
])rogressiou. But this tracheal pouch, be it remembered, is strictly

confined to Dromceus novce-hoUandicB, and is found in no other spe-

cies of the group, and, as I shall hereafter show, it occurs in a well-

developed manner in slow-moving Reptilians, invalidating the idea

of its being an accessory to celerity of motion. Besides the pheno-
menon of inflation has not been observed to take place in rapid

movement, but rather at quieter times and at the will of the bird.

As for the fourth use, simple vocal resonance, this indeed may be
augmented by the chamber in question ; but that it represents a

special organ of voice is, to say the least of it, doubtful. The com-
parison between the tracheal enlargement of Ducks and this sac

does not strengthen the argument, as it is remarkable that the females

of such birds often have the loudest voice, though no tracheal en-

largement is present ; whereas its presence in the males is not neces-

sarily conjoined with voluminous vocal powers.

Regarding the fifth assigned use, the sexual organ of sound durins:
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the breeding- sea son, this seems a more reasonable one, inasmuch as

there are many instances of appearances and habits being temporarily

assumed in birds during the breeding-time

—

e. g. the wattles of the

Tragopan, and gular pouch of the Bustard &c. It agrees also with

the fact that inflation of the sac is more often noticed then, and the

peculiar drumming-noise is very frequent under sexual excitement.

The phenomena accompanying distention of this tracheal pouch
in the birds in the Society's Gardens, as I have observed them, are

as follows :—The head and the neck are slightly raised, the latter

somewhat bent ; then there appears a swelling in the lower part of

the neck, and the bird with partly opened mouth gives utterance to

a series of grunting-like sounds, during which there is observable a

tremulous-like motion in the distended lower part of the neck, while

a certain compressed state of the glottis appears to take place. The
physiological action seems to be first a deep inspiration, followed by
expiration of a forced kind with total or partial closure of the glottis,

the tracheal pouch then fills, the aperture is more or less dilated,

and as the glottis is temporarily and successively relaxed the air

rushes from the lungs towards the open mouth, and, passing the

orifice of the sac in jets, gives rise to the peculiar hollow metallic

sounds, as does air when blown over the open bunghole of a cask.

When an organ or ajipendage admits of so many ingenious sup-

positions as to its function as have been assigned to the one here

treated of, it is not surprising that the precise one should remain

uncertainly known. Interpreting the nature of the tracheal pouch
from structure and position, as well as the mode and times of its

being called into action, with the fact that the sac increases from

the young to the adult stage, and that its maximum of size and ap-

parent use correspond with the period of the procreative faculty, the

following seems to be its use :—that it serves as an organ of sound
employed by the bird under the phenomena incident to the passion

of lust, and hence is more powerfully brought into play during the

breeding-season.

Homology

.

—It is not my intention in the present communication
to enter largely into the homology of this tracheal sac. Its wider

relations in a homological sense evidently possess as much of inter-

est as does the more limited study of its oeconomical function in the

Emu. I shall therefore only advert to the probable direction in

which its homology is to be studied, by referring to a note by the

French translators of Meckel's ' Vergleichende Anatomic,' " Ce sac

peut etre compare aux sacs laryngiens des sauriens, a raison de I'in-

fluence qu'exerce la volontc de I'animal sur la distention de cette

poche par I'air"*. Among Reptilians, however, the Chameleon, as

is well known, possesses a dilatable tracheal sac, in many respects

closely resembling that existing in the Emu. In a specimen of this

animal which I examined this pouch was of considerable size, and in

its textural structure quite like that of the Emu. Instead, however,

of being simple and ovoid or globular when distended, as iu the

Emu, it was pyriform, and with a partially constricted sacculus at

* Edition alieady cited, tome x. p. 405.
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its free or distal extremity. The communicating aperture also was
roundish, and placed high up in the trachea, close to the larynx, not
slitlike or so low down as in the Emu. It is also worth while here
to note that in the dead Chameleon the tracheal sac was with diffi-

culty dilated from the mouth, but pressure on the thorax (repre-

senting forced expiration) distended it with ease, a fact corroborative

of its mode of action in the living Emu.
With these homological remarks I have said enough to show that

the accessory tracheal pouch in the Emu bears out the Reptilian affi-

nities of the StruthionidcB which Huxley* and Parker f more clearly

bring out from observations on their osteological development.

4. On the Classification of Birds; and on the Taxonomic
Value of the Modifications of certain of the Cranial

Bones observable in that Class. By Thomas H. Huxley^
F.R.S., V.P.Z.S.

The members of the class Aves so nearly approach the Reptilia
in all the essential and fundamental points of their structure, that
the phrase "Birds are greatly modified Reptiles" would hardly be
an exaggerated expression of the closeness of that resemblance.

In perfect strictness, no doubt, it is true that Birds are no more
modified Reptiles than Reptiles are modified Birds, the reptilian

and the ornithic types being both, in reality, somewhat different

superstructures raised upon one and the same ground-plan ; but it

is also true that some Reptiles deviate so very much less from that
ground-plan than any Bird does, that they might be taken to repre-
sent that which is common to both classes, without any serious error.

A Lizard is not very far from being the centre of the circle, the
periphery of which is occupied by Chelonia, Ichthyosauria, Plesio-
sauria, Pterosauria, and Aves.

That the association of Birds with Reptiles into one primary
group of the Vertebrata, the Sauropsida, which I have proposed
elsewhere, is not a mere fancy, but that the necessity of such a step
is as plain and demonstrable as any position in taxonomy can be,

appears to me to be proved by an enumeration of the principal points
in which Aves and Reptilia agree with one another and differ from
Mammalia.

1

.

They are devoid of hair.

2. The centra of their vertebrae have no epiphyses.

3. Their skulls have single occipital condyles.

4. The prootic bone either remains distinct throughout life, or
unites with the epiotic and opisthotic aftei- these have become anchy-
losed with the supraoccipital and exoccipital.

.5. The mcus and malleus are not subservient to the function of
hearing as ossicida auditus.

* Elements of CoTiip. Aiiat. 186 1, i. (and unpublished Iluiiteriau Lectures, 1807).

t Philosophical Transactions, 186G, pp. 113-183.
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6. The mandible is connected with the skull by the intermediation

of a quadrate bone (which represents the incus of Mammalia).
7. Each ramus of the mandible is composed of a number of sepa-

rate ossifications, which may amount to as many as six in all. (Of
these the articxdare represents the malleus of Mammalia).

8. The apparent "ankle-joint" is situated not between the tibia

and the astragalus as in the Mammalia, but between the proximal
and the distal divisions of the tarsus*.

9. The brain is devoid of any coi-pus callosum.

10. The heart is usually provided with two aortic arches ; if only

one remains, it is the right.

11. The red blood-corpuscles are oval and nucleated.

12. The cavities of the thorax and abdomen are never separated

by a complete diaphragm.

13. The allantois, which is highly vascidar, is very large, and en-

velopes the embryo ; but no villi for placental connexion with the

parent are developed upon it.

14. There are no mammary glands.

I attach less weight to the first of these characters than to the

rest, since the simpler kinds of feathers very closely approach hair

in structure and development ; but the other thirteen are, for the

most part, of extreme importance, and define Birds and Reptiles, as

a whole, very sharply from Mammals.
Closely as Birds approach Reptiles, however, and small as the

divergence of the ornithic type from the reptilian appears to be, in

view of the great divergences of Reptiles from one another, there are

still a number of characters common to Birds which are absent in

all recent Reptilia, and, so far as our knowledge goes, in extinct

Reptiles—though it must be carefully borne in mind that our infor-

mation respecting the latter is limited to an acquaintance with their

osteology. Thus

—

1. Birds possess epidermal appendages developed in sacs of the

dermis, and having the structure of feathers.

2. ]\Iore or fewer of the anterior vertebrae have centra with cylin-

droidal articular surfaces^

.

3. Although all birds possess a remarkably large sacrum, the

vertebrae, through the intervertebral foramina of which the roots of

the sacral plexus (and, consequently, of the great sciatic nerve) pass,

are not provided with expanded ribs abutting against the ilium ex-

ternally, and against the bodies of these vertebrae by their inner ends.

In recent Reptiles, possessing well-developed hind limbs, the in-

tervertebral foramina through which the roots of the sciatic nerve

* See Gegenbaur, 'Archiv fiir Anatomic' (1863), and ' Untersuchungen zur

vergleichenden Anatomie' (1864).

t Archceopteryx may possibly prove an exception to this rule. Wiien certain

of the vertebrae of Birds (as in the Penguins, Larus fuscus, and others) have

centra with spheroidal articular surfaces, the anterior faces of the centra are con-

vex and the posterior concave, which is the rarest case among the Reptilia. The
procoelous form of vertebra, so common among the Reptilia, has not been observed

in the cervical or dorsal regions of the spine of Birds.
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pass* are wholly, or in part, bounded by vertebrcc provided with

thick and expanded ribs ; and these ribs are connected, more or less

extensively, on the one hand, with the bodies of these vertebrse, and

on the other with the iliac bones. The vertebrae in question, of

which there are ordinarily two, constitute the sacrum. In Birds the

arches of the vertebrae which correspond with these in their rela-

tion to the nerves (and therefore must also be termed " sacral ") give

off comparatively slender transverse processes, which seem to answer

to those which unite with the tubercles of the ribs in the dorsal

region ; and it is by these transverse processes only that they are

connected with the ilia.

4. The broad and expanded part of the sternum, which imme-
diately follows the coracoidal articular surfaces, receives all the

sternal ribs. In all recent Reptilia which possess sternal ribs, some
of the latter articulate with narrow prolongations, which extend

back from the posterior angle of the expanded rhomboidal sternal

plate. The sternum in Birds ossifies in a manner which has not

been observed in any Reptile.

6. The ischia never unite in a median ventral symphysis ; and
both pubes and ischia are directed backwards, approximately parallel

with one another and with the spinal column.

7. The proximal constituent of the tarsus is anchylosed with the

tibia into one tibio-tarsal bonef ; the distal element of the tarsus

similarly unites with the second, third, and fourth metatarsal bones,

and gives rise to the tarso-metatarsal bone. The metatarsal of the

hallux is shorter than the others, and does not reach the tarsus.

Unless, as Gegenbaur has rendered probable, the hind limb of the

extinct reptile Compsognathus was similarly modified, these cha-

racters are diagnostic of birds. In any case they are highly charac-

teristic of them.

8. Birds have hot blood, a muscular valve in the right ventricle,

a single aortic arch, and remarkably modified respiratory organs

;

but it is, to say the least, highly probable that the Pterosauria, if

not the Dinosauria, shared some of these characters with them. The
amount of work involved in sustaining a Pterodactyle in the air would
seem, physiologically, to necessitate proportional oxidation and evo-

lution of waste products in the form of carbonic acid. If so, a pro-

portional quantity of heat must have been evolved, and there must
have been a ready means of eliminating the carbonic acid from the

blood. We know of no such means, except those which are afforded

by highly developed circulatory and respiratory organs ; and there-

fore it is highly probable that the Pterodactyles had more perfect

* The sciatic nerve of the Crocodile is formed, for the most part, by a root
which leaves the spinal canal by the intervertebral foramen, interposed between
the two sacral vertebra;, and which passes between the two expanded sacral ribs.

It receives a large accessory branch from the preceding, and a smaller from the suc-
ceeding, spinal nerve. In Gecko verus the root of the sciatic nerve, which passes
out between the two sacral vertebrcTc, is smaller than that which lies in front of
it, between the anterior sacral and the last lumbar vertebra-.

t See Gegenbaur, /. c.

Proc. Zool. Soc— 1867, No. XXVII.
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organs of this kind than their congeners, accompanied by the cor-

relative hot blood.

But since we know that the organs of respiration and circulation of

a Bat are very different from those of a Bird, it is quite possible that

those of a Pterodactyle may have been different, in detail, from either.

Having thus arrived at the conclusion that the class Aves, while

well enough defined from all existing Reptiles, is nevertheless far

more closely connected with the class Reptilia than with any other,

I proceed to inquire how Birds may be svdjdivided into orders, sub-

orders, and families, by characters equalling, or at any rate approach-

ing, in definiteness those which mark out the corresponding groups

among Mammals and Reptiles.

I propose to divide the class Aves into three orders : the Sau-

^ 4 -^ RURiE, the Ratit^, and the Carinat^e.

I. The Saurur^ (Haeckel) are represented by the solitary fossil

ArchcBopteryx, which seems to have been distinguished from all other

birds by the following characters :

—

1

.

The metacarpal bones are well developed, and are not anchy-
losed together.

2. The caudal vertebrae are both numerous and large, so that the

caudal region of the spine is longer than the body, whereas in all

other birds it is shorter than the body.

The furculum is complete and strong, and the foot extremely pas-

serine in appearance. The forms of the skull and of the sternum
are unknown*.

II. The RatitjE (Merrem), or the Struthious Birds, differ from
all others in the combination of the following peculiarities :

—

1

.

The sternum is devoid of a crest, and ossifies only from lateral

and paired centres.

2. The long axes of the adjacent parts of the scapula and coracoid

are parallel or identicalf. The scapula has no acromial process, nor

has the coracoid any clavicular process ; at most there are incon-

spicuous tubercles representing these processes.

3. The posterior ends of the palatines and the anterior ends of

the pterygoids are very imperfectly, or not at all, articulated with

the basisphenoidal rostrum, being usually separated from it, and
supported, by the broad, cleft, hinder end of the vomer.

4. Strong " basipterygoid " processes, arising from the body of

the basisphenoid and not from the rostrum, articulate with facets

which are situated nearer the posterior than the anterior ends of the

inner edges of the pterygoid bones.

5. The upper, or proximal, articular head of the quadrate bone is

not divided into two distinct facets.

* The " retention of two unguiculate digits on the radial side of the metacarpo-

phalangeal bones modified for the attachment of the primary quill-feathers
"

(Fhilosopliical Transactions, 1863, p. 40) is no distinctive character of Archxso-

pteryx, both Struthio and Bhea presenting " two unguiculate digits " in the manus.

t My friend Professor Newton informs me he had already drawn attention to

this important point in his Lectures delivered at Cambiidge last autumn.



1867.] PROF. HUXLEY ON THE CLASSIFICATION OF BIRDS. 419

6. The barbs of the feathers are disconnected.

7. There is no inferior larynx, and the diaphragm is better deve-

loped than in other birds.

Though comparatively but few genera and species of this order

now exist, they differ from one another very considerably, and have a

wide distribution, from Africa and Arabia over many of the islands

of Malaisia and Polynesia to Australia and South America. Hence,
in all probability, the existing Ratitse are but the waifs and strays

of what was once a very large and important group.

The Afro-Arabian genus Struthio is the type of one group of

this order, characterized by :

—

1. The prolongation of the maxillary processes of the palatine

bones forwards, beneath the maxillo-palatines*, as in most birds.

2. The thickening of the inner edges of the maxillo-palatines, and
their articulation with facets upon the sides of the vomer.

3. The shortness of the vomer, which does not articulate with
either palatines or pterygoids posteriorly.

4. The slight, or wanting, ossification of the prefrontal processes

of the primordial cranium.

5. The union of the bodies of the sacral vertebrse with the ante-

rior ends of the pubes and ischia.

6. The presence of two shallow notches, on each side, in the

posterior margin of the sternum.

7. The proportions of the fore limb. The humerus is about equal

in length to the distance between the pectoral arch and the ilium,

and is therefore much longer than the scapula. The antebrachium
is not half as long as the humerus. The manus possesses the ordi-

nary three digits ; and two of these, the radial and the middle, are

provided with claws f.
8. The union of the pubes in a symphysis.

9. The abortion not only of the hallux, but also of the distal end
of the metatarsal bone and of the phalanges of the second digit of the

foot, whence the foot is two-toed.

10. The presence of thirty-five precaudalj vertebrae.

1 1

.

The feathers being devoid of aftershafts.

* By the term " maxillo-palatines " I designate those processes of the maxil-

lary bones which extend, more or less horizontally, inwards and contribute to the

formation of the roof of the mouth and the anterior and inferior walls of the

nasal chambers. Nitzsch called them " Muscheltheile." Mr. Parker has included

them, with the maxillaj of which they form a part, under the head ofprevomers.
I conceive these maxillo-palatine processes to answer to the palatine processes

of the maxillary bones in the Mammalia.

t This interesting fact was first noted by Nitzsch (' Osteografische Beitrage,'

p. 91), but has since been forgotten.

I 1 regard as "caudal" all those vertebraj of the bird's complex "sacrum"
which lie behind the exit of the roots of the sacral plexus. The foremost of these

caudal vertebrae are readily distinguished from the proper sacral vertebrae, which
immediately precede them, l)y possessing inferior transverse processes, or, more
strictly speaking, anchylosed ribs, which, like flying buttresses, pass from the

bodies of the vertebrae upwards and outwards to the roof of the " sacrum " at its

junction with the ilium.
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Fig. 1.

Fmx

Under view of the skull of Birxdhio cavielus. From a specimen in tlie Museum
of the Eoyal College of Surgeons.

Pmx. The priemaxillfc. B. The sphenoidal rostrum. Vo. Tlie vomer. JV. The
palatine bone. M.vp. The maxillo-palatine plate of the maxillary. Pt. The
pterygoid.

A second group is represented by the South American genus Rhea,
in which

—

1. The maxillary processes of the palatines are short, and unite

with the inner and posterior edges of the maxillo-palatines.

2. The maxillo-palatines are thin, fenestrated plates, which do not

articulate with facets on the edges of the vomer.
3. The vomer is as long as it usually is in birds, and articulates

behind with the palatine and pterygoid bones.
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4. The prefrontal processes are little ossi6ed.

5. The bodies of the proper sacral vertebrae do not unite with the

pubes or ischia ; and the centra of the sacral vertebrae, which ossify

late, are extremely elongated and slender.

6. The short sternum narrows posteriorly, and presents a notch in

the middle of its posterior edge.

7. The length of the humerus exceeds the distance between the

shoulder-girdle and the ilium, and is of course greatly longer than

the scapula. The manus has the same conformation as that of

Struthio.

Fig. 2.

Under view of the skull of Rhea avwricana.

Pma\ The prajmaxillre. i?. The rostrum, ^/.i^j. Themaxillo-palatine. Jo. The
vomer. PL The palatine. Ft. The pterygoid. * The basipterygoid pro-
cess of the sphenoid.
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8. The pubes are free ; but the ischia unite beneath the urosacral *

vertebrae.

9. The hallux is absent ; but the second, third, and fourth digits

are complete.

10. There are only thirty-two precaudal vertebrse.

11. The feathers are devoid of an aftershaft.

The Malayo-Australian genera Casuarius and DromtEus are mem-
bers of a third group, which may be defined as follows :

—

1. The maxillary processes of the palatines are short, as in Rhea.

Undei" view of the skull oi Dro7n(ms nova-hollandio'. From a specimen in the

Museimi of the Royal College of Surgeons.

The letters have the same signification as in the preceding figures.

* I term " urosacral " those caudal vertebrae which unite with one another and
with antecedent vertebrai to form the " sacrum " of a bird.
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2. The maxillo-palatines are flat, imperforate plates, which unite

solidly with the praemaxillae and the vomer.

3. The vomer is long, and articulates behind with the palatine

and pterygoid bones.

4. The prefrontal processes are large and well ossified.

5. The bodies of the proper sacral vertebrae do not unite with the

pubes or ischia ; and the bodies of the urosacral vertebrae are very

large, thick, and well ossified.

6. The sternum is long and escutcheon-shaped, at first widening

and then coming to a point behind.

7. The humerus is not nearly half so long as the distance between

the pectoral arch and the ilium, and is much shorter than the sca-

pula. The antebrachium -is not more than half as long as tlie hu-

merus. Only one digit, the median, is complete and bears a claw.

8. Neither the pubes nor the ischia unite in the middle line of

the body.

0. The hallux is absent, but the other digits are complete.

10. There are thirty-five precaudal vertebrae.

1 1

.

The feathers have aftershafts as long as the principal shafts.

The extinct Binornis of New Zealand differs from the other Ra-

titae, and thus represents a fourth group, in exhibiting :

—

1

.

A skull with high arched beak and projecting occipital con-

dyle.

2. Flat, imperforate maxillo-palatine plates, which unite solidly

with the praemaxillae and probably with the vomer, as in Bromceiis.

3. A Dromyeine pelvis.

4. A broad sternum with two posterior notches.

5. A very rudimentary pectoral arch, which appears to have pos-

sessed no glenoidal cavity for the articulation of the humerus.

6. Three toes, the hallux being absent.

7. The feathers have an aftershaft*.

Lastly, the remarkable living New Zealand genus Apteryx repre-

sents a fifth division, having :

—

1

.

The palatines short and broad, and uniting by an oblique suture

with the expanded maxillo-palatines, which are flat, imperforate

plates uniting with the premaxillaries and the vomer.

2. The vomer long and uniting with the palatines and pterygoids

posteriorly.

3. The prefrontal processes very large and spongy.

4. The bodies of the proper sacral vertebrae not united with the

ischia or pubes ; the urosacrals large and well ossified.

5. The sternum broad and with two posterior excavations.

6. The humerus longer than the scapula, and extending for about

half the distance between the pectoral arch and the ilium. The
antebrachium about half the length of the humerus, and the manus

possessing but one claw.

7. Neither the pubes nor the ischia united in the niiddlo line of

* See Dallas, Proceedings of the Zoological Society, 1805.
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the boclv ; nor are the pubis and the ischium of the same side united

by bone.

8. The hallux present, as well as the other three digits of the foot.

9. Only thirty-two precaudal vertebrae.

10. The feathers without any aftershaft.

It will be observed that in each of these families of the Ratitse a

particular form and arrangement of the bones of the palate accom-
pany the other distinctive characters.

Under view of the skull of Ajiferyx australis. From a specimen in the Musenui
of the Royal College of Surgeons.

The letters as before.

III. The order Carinatj5 (Merrem) embraces all existing birds,

except the Ratitse. They have the following characters in com-
mon :

—

1 . The sternum possesses a keel, and ossifies from a median centre

in that keel, as well as from lateral paired centres*.

* The sternum is thus ossified in all the Carinatse which have yet been exa-

mined. The only apparent exception to the presence of a keel is the singular

genus Strigops. A knowledge of the ossification of the sternum of this bird is

greatly to be desired.
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2. The long axes of the adjacent parts of the scapula and coracoid

make an acute or a slightly obtuse angle, and are never, even ap-

proximately, identical or parallel*. The scapula always has a di-

stinct acromion and the coracoid a clavicular process.

3. The vomer is comparatively small, and allows the pterygoids

and palatines to articulate directly with the basisphenoidal rostrum f.

In this order the bones which enter into the formation of the

palate are disposed in four different modes, which may be called re-

spectively the DromcBognathous, Schizognathous, Desmognathous,
and ^githognathous arrangement.

I. The DromfBognathous Birds are represented by the single genus
Tinamus, which (as Mr. Parker has shown ;f) has a completely stru-

Fig. 5.

Under view of the skull of Tinamus robushis. From a specimen belonging to

W. K. Parker, Esq., F.R.S.

The letters as before, except * the prefrontal, and + the basijiterygoid, process.

thious palate. In fact the vomer is very broad, and in front unites

with the broad maxillo-palatine plates, as in Dromceiis ; while behind

* The only genera in which, so far as I know, this angle is somewhat greater

than a right angle are Ocydromus and Didus.

f Tinamus perhaps affords an exception to this character.

X "On the Osteology of the GalHnaceous Birds and Tinamous " (Transactions
of the Zoological Society, vol. v., 1864). Sundevall, however, had already said of

Tinamus, Rhijnchotus, and Cri/pturus, " Struthiones parvos referunt."
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it receives the posterior extremities of the palatines and the anterior

ends of the pterygoid hones, which thus are prevented, as in the

Ratitse, from entering into any extensive articulation vrith the basi-

sphenoidal rostrum.

The basipterygoid processes spring from the body of the sphenoid,

not from its rostrum, and they articulate vrith the pterygoids very near

the distal, or outer, ends of the latter bones. The head of the quad-

rate bone is single, as in the Struthious birds (Parker, I. c).

But the sternum of Tinamus has a great crest, and the coracoid

and scapulae have the arrangement and structure usual in the Cari-

natse. And though the ischium is not united with the ilium by

bone behind the acetabulum, so that the sciatic notch is not con-

verted into a foramen by bone, this character is not universal

among the Ratitse, and, in Tinamus, a fibrous or cartilaginous bridge

does connect the two bones.

Though the most Struthious of all Cariuate birds, then, Tinamus

cannot, I think, be removed from the order of the Carinatse.

II. In the large assemblage of birds belonging to the Cuvierian

orders Gallinse, Grallse, and Natatores, which may be termed Schi-

zognathous, the vomer, sometimes large and sometimes very small,

always tapers to a point anteriorly ; while posteriorly it embraces

the basisphenoidal rostrum, between the palatines. But the latter

bones and the pterygoids are directly articulated with one another

and with the basisphenoidal rostrum, and are not borne by the di-

vergent posterior ends of the vomer.

The maxillo-palatines are usually elongated and lam-cllar; they pass

inwards over the anterior processes of the palatine bones, with which

they become united, and then bending backwards, along the inner

edge of the palatines, leave a broader or a narrower fissure between

themselves and the vomer, and do not unite with it or with one

another.

This Schizognathous arrangement of the palatine bones is ex-

tremely well displayed by the Plover, as the accompanyhig figure of

the parts in Charadrius phivialis shows.

The palatine bone (fig. 6, PI) presents an expanded part, which

may be called its " body," the inner and outer edges of which are

produced into internal and external " lamincB," separated by a lon-

gitudinal groove or depression. In this bird the outer lamina de-

scends much further than the inner. The free edge of the outer

lamina joins the posterior margin nearly at a right angle, and thus

gives rise to the "'postero- external angle." The postero-internal

angle of the body of the bone is produced into a "pterygoid 2)ro-

cess," which articulates with the pterygoid posteriorly, and with the

basisphenoidal rostrum internally. Superiorly the body of the pala-

tine bone passes into what may be termed its " ascending jrrocess,"

which bends round so as to form the posterior boundary of the nasal

passage, and ends, on the inner side of that passage, in a slender pro-

longation which passes foi-wards and applies itself to one of the forks

of the vomer (fig. 8, Vo).



1867.] PROF. HUXLEY ON THE CLASSIFICATION OF BIRDS. 427

Fig. 6.

The inferior face of the skiill, and a lateral view of the outer side of the right

ramus of the mandible, of Charadrius pluvialis ; of tlie size of nature.

Pmx. The prsemaxilla. Mx. The maxilla. Mxj). Its maxillo-palatine j^rocess.

PL The palatine bone. Pt. The pterygoid bone. Qu. The quadrate bone.
X The basipterygoid process.

Fig. 7.

F>-

Fmx

Mxp

A side view of the fore part of the skull of Charadrius phunalis, enlarged.

Pnuc, Mx, Mxp, PI, as before. Na. The nasal bone. Fr. The fronttd. Efh.

The ethmoid. L. The lachrymal. * Tlie ossified prefrontal process of the

ethmoidal cartilage, which separates the orbital from the nasal chamber.

Anteriorly the body of the palatine gradually narrows into its "an-

terior" or " maxillary process,''' the origin of which is coincident with

the abrupt termination of the inner lamina. The slender anterior
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Fig. 8.

Under view of part of a skull oi' Charadrlns phtvialis, partiall_y dissected and
enlarged. The letters as before, except /?, the basisphenoidal rostrum. The
left palatine bone is removed, so as to expose the whole under face of the

niaxillo-palatine and prefrontal processes, and the left half of the hinder

split moiety of the vomers.

extremity of this process coalesces with the maxillary and premax-
illary bones of its own side. The vomer is deeply cleft behind, and
embraces the sphenoidal rostrum by its two slender forks (fig. 8).

In front it becomes flattened and slightly decurved (fig. 7), ending

in a point opposite the level of the union of the palatines with the

maxillaries and premaxillaries. Immediately behind the place at

which the maxilla {Mx) gives off its ascending process to join the

external descending process of the nasal {No), it sends a slender

stem of bone inwards ; and this almost immediately expands into the

oval, scroll-like, maxillo-palatine plate (Map'), the convex face of

which looks upwards and inwards, while its concave face looks down-
wards and outwards. The maxillo-palatine has an abruptly truncated

posterior free edge, while in front it tapers ofl^ and becomes united

with the upper surface of the maxillary process of the -palatine

(fig. 8). In the middle line, its rolled edge, which lies on the inner

side of the maxillary process, comes very near that of its fellow ; but
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it remains perfectly distinct from the other maxillo-palatine and
from the vomer. The plate is perforated by four holes, between
which a sort of St. Andrew's cross of bone is left (fig. 8).

It follows from this description that, in the dry skull of the Plover,

the blade of a thin knife can be passed, without meeting with any
bony obstacle, from the posterior nares alongside the vomer to the

end of the beak.

On each side of its commencement the basisphenoidal rostrum
presents a small elevation, terminated by a flat oval facet (fig. 6, x),

which represents the basipterygoid process of the Ratitse. A cor-

responding facet on the inner edge of the pterygoid bone, nearer its

anterior than its posterior end, articulates with this (fig. 6).

The angle of the mandible is elongated into a slender process,

which bends abruptly upwards, and is frequently broken off (fig. 6).

The Pluvialine form and arrangement of the maxillary, palatine,

and pterygoid bones just described are substantially repeated in the

following Pressirostres and Longirostres of Cuvier :

—

Charadrius,
Q^dicuemus, Va7iellus, Hcematojms, Cursorius, Scolojiax, Numenius,

Fig. 9.

Under view of the skull of Grus pavonia. From a specimen in the Museum
of the Royal College of Sm'geons.

The letters as before.
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Rhynchcea, Limosa, Tringa, Machetes, Phalaropus, Strepsilas, To-

tanus, Himantopus.
The Cranes almost always lack basipterygoid processes and the

corresponding facets upon the pterygoids, the only exception I have

met with being Grus antigone. The Rails are always devoid of

basipterygoid processes. In other points the palates of these birds,

of Eurypyga, of the Kagu, of Psophia, and of Otis are similar to

that of the Plover. The angle of the mandible, however, is obliquely

truncated, and not produced into an upwardly curved process.

In the Gulls, the Divers, the Grebes, the Auks, and the Penguins,

the bones which form the roof of the mouth have the same general

arrangement and form as in the Plovers. But they are devoid of

basipterygoid processes ; and iu the Penguins the pterygoids be-

come much flattened from above downwards.

Fiff. 10. Fie:. 11.

Alca forda. Larus rissa.

Views of the inferior aspect of the skull in Alca torda (fig. 10) and Lams rissa

(fig. 11), of the size of nature. The letters have the same signification as in

the figure.s of Charadrius, a comparison with which will bring out the fun-

damental resemblance of the three skulls better than a description can do.

But the ProcellariidcB differ from the families which have just

been enumerated in the great expansion of the maxillo-palatines,
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which become thick and spongy, and so closely approach the middle

line that, in the Albatroses, only a very narrow cleft is left on each

side of the vomer.

The front part of the vomer itself is much more strongly bent

downwards than in the Gulls ; and the ascending process of the

palatine bone is greatly produced, and becomes anchylosed with the

vomer.

Procellaria gigas holds a sort of middle place between the Gulls

and tlie Albatroses, the maxillo-palatines being less swollen, and

the clefts between them and the vomer far larger than in Biomedea.

In this species again the basipterygoid processes are present, though

I have not been able to observe them in other Procellariidce.

Fig. 13.

Fig. 12.

Procellaria gigantea.

Biomedea exidans.

Under views of the skulls of Procellaria gigantea aud Biomedea exidans,

specimens in the Maseum of the Royal College of Surgeons.

The letters as before.

From
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Among the Gallinaceous Birds, the Phasianidce, Turnicidce, and
Pteroclidce all have basipterygoid processes, which are situated upon
the rostrum, and take the form of sessile, oval, articular facets for

the pterygoid bones. The palatine bones have long and slender an-

terior processes, and completely rounded-oflf postero-external angles.

They have generally small, and sometimes almost obsolete, maxillo-

palatines, and very imperfectly developed vomers, so that the vomero-
palatine clefts are wide and, usually, almost uninterrupted, through-
out their length, which is, relatively, very considerable.

The angle of the mandible is prolonged and bent upwards, some-
times, as in Tetrao, acquiring a prodigious length.

Fig. 14.

Under view of the skull of Tefrno xiroqallus. From a specimen belonging to

W. K. Parker. Esq.. F.R.S.

The letters as before.

In the Megapodidce (e. g. TaleguUa) the maxillo-palatines take the

form of thin plates tapering to their free ends, which pass inwards

and then, before they reach one another, bend back at a right angle.
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The basipterygoid processes are as in the preceding genera ; and the

mandible has a strong recnrved angular process.

Fig. 1.0.

Pmx.

Pmx

Lateral and inferior view8 of a skull of Crax qlobicera, in the posseasion of
W. K. Parker, Esq., F.E.S.

In the side view S denotes the ossified septum. The strong recurved angular
process of the mandible is well displayed ; the vomer is lost, and is not
represented in the inferior view ; and the right palatine bone is removed to

show the large maxillo-palatine plate of the maxillary (M.rjo).

Proc. Zool. Soc— 18(ir, No. XXVIII.
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In tlie Cracida the characteristic basipterygoid processes, the

produced and recurved angle of the mandible, and the form of the

palatines remain as in the last mentioned genera. But the maxillo-

palatines are large and scroll-like, stretching inwards, and in some
species (e. g. Crax glohicera) even becoming united across the middle
line with one another and with a small ossification of the septum
narium.

All ColumbidcB (except Didus) have basipterygoid processes, and
are completely Schizognathous. The maxillo-palatines are larger

than in the ordinary Gallinaceous birds, and are elongated from before

backwards, and spong)^ in texture, not scroll- like. The postero-ex-

ternal angles of the palatine bones are rounded off; but, in most of

the Columbidce, their inner laminse are more prominent than the

outer, instead of being obsolete as in the Gallinaceous birds. The
basipterygoid processes are prominent and rather resemble those of

the Plovers than those of the last-named group. Finally, the angle

of the mandible is neither produced nor recurved, but is more or

less abruptly truncated. The vomer is very slender.

Under view of the skull of Columba jMlumhus. The lettf r.s as before.

Didus has no basipterygoid processes ; but the articular end of its

mandible resembles that of other Cohimhidce.

Diduncidus more nearly resembles the ordinary ColumhidcB in pos-

sessing prominent basipterygoid processes ; but the palatine bones are

thick, their internal laminae being altogether obsolete. The distal

articular facet of the quadrate bone is elongated antero -posteriorly,

and nearly resembles the same part in a Parrot. The axis of the

fossa of the mandible which receives this facet nearly coincides with

that of the ramus of the mandible ; while in the other Columbidce
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and ill Didus it is nearly at right angles to the ramus of the mandible.

The form of the angle of the mandible in Dicluncuhis is quite unlike

that observed in the other Columbidce and in Didus. In these re-

spects, therefore, Didunculus departs further from the ordinary Co-
lumbidce than the Dodo does.

1 am indebted to Mr. E. Higgins for a skin of that singular

bird Opisthocomus cristatus, from which I was able to extract an

imperfect skull, the inferior face of which is represented in fig. 1 7.

The base of the cranium and the pterygoid bones are wanting.

The underside of the unossified nasal septum supports tlie slender

vomer {Vo), which expands and becomes bifurcated anteriorly, in

a manner unlike anything which I am acquainted vvith in other

birds*. The very slender anterior processes of the palatine boues

Fig. 17.

\

Opisthocomus cristatus.

Under view of an imperfect skull. The letters as before.

(the bodies of which are almost entirely wanting in this specimen)
are overlapped by the short and broad maxillo-palatines, which
remain very distant from the vomer and from one another. The
angle of the mandible is slightly produced and bent upwards.

These are all the birds (leaving the Cracidtje aside) in which I

have noticed the Schizognathous disposition of the palate, which,
it must be observed, is characterized not only by the complete di-

stinctness of the maxillo-palatines from one another and from the
vomer, but by the slender and usually pointed form of the latter bone.

III. Those Cuvierian Grallse and Natatores which are not Schi-

zognathous, the Accipitres or Raptores, the Scansores, and, among
the Passeres, most of the Fissirostres, all the Syndactyli, and Upiqia
may be termed Desmognathous.

In these birds the vomer is often either abortive, or so small that

it disappears from the skeleton. When it exists it is always slender

and tapers to a point anteriorly.

* In some of the Falcons the vomer has a nearly similar anterior termination,
but its connexions are different.
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The maxillo-palatiiies are united across the middle line, either

directly or by the intermediation of ossifications in the nasal

septum.

The posterior ends of the palatines and the anterior ends of the

pterygoids articulate directly with the rostrum, as in the preceding

division. ,, .

The desmognathous skull appears under its simplest form in

Palamedea and the Lamellirostres. In these birds each maxillo-

palatine is a broad, flat, and thin bony plate, which unites with its

iellow in the middle line of the palate. The septum may be more

Fig. 18.

Querq^(cdula crecca.

Side and inferior views of the skull and mandible. The letters as before.
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or less ossified. The baslpterygoid processes are represented by oval

facets, sessile upon the rostrum, and placed so far forward that the

surfaces which articulate with them are situated close to the anterior

extremities of the pterygoid bones. In this respect, in the rudi-

mentary condition of the inner lamina of the palatine bone, and in

the circumstance that the. angle of the mandible is strongly produced

and upcurved, these resemble the Gallinaceous birds. They differ

from the latter not merely by their " desmognathism " but by the

absence of the rounding off of the postero-external angle of the pa-

latine, which is so marked in the Fowls, and by the great proportional

length of the region of the skull, which corresponds with the attach-

ment of the lachrymal bone (Fr to Na, nearly, in fig. 18).

In Ibis, Platalea, and Phcenicopterus the maxillo-palatines not

only unite across the vomero-palatine fissures, but, becoming enlarged

and spongy, fill the base of the beak. The basipterygoids, rudi-

mentary in Phcenicopterus, are absent in Platalea and Ibis. The
angle of the mandible of Phcenicopterus has the same prolongation

Fig. 19.

Under view of the skull of Ardea cinerect. The letters as before.
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Fig 20.

lender iinrl side views of the skidl of Pelecanus o7iocrotalus ; two-thii-ds the size of

nature. The letters as before.
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and curvature as in the Lamellirostral birds ; in Platalea and Ibis,

while still recurved, it is much shorter and more Plover-like.

The CiconiidcE and Ardeidce have the maxillo-palatines disposed

as in the foregoing group. There are no basipterygoids ; the angle

of the jaw is not prolonged and bent upwards ; and the palatine bones

are united for a considerable distance behind the posterior nares

(fig. 19).

Fig. 21.

Under and side views of the skull of Phalacrocorax carhu.

The letters as before, a. Tlie palatine crest.
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The same general arrangement is observable in the Cormorants

and the Pelicans ; but the inner edges of the palatine bones unite

for a much greater distance behind the posterior nasal aperture,

and a median ridge is sent down from the line of junction of the

palatines. These birds thus present the most extreme modification

of the palatine apparatus which is to be observed in the whole

class.

In the PelecanidcB the inferior edge of the ossified interorbital sep-

tum rises rapidly forward so as to leave a space at the base of the

skull, which is filled by a triangular crest formed by the union of

the greatly developed ascending processes of the palatines (fig. 20).

In the Cormorants, on the other hand, the inferior edge of the

septum is horizontal, and the crest in question is not developed

(fig. 21).

In all the Raptorial birds the nasal septum is ossified for a greater

or less extent ; and the vertical plate thus formed joins below, by

Fig. 22.

Under view of the skull of Cafhartes aura. From a specimen in the Museum
of the Royal College of Surgeons.

The letters as before. + The basipterygoid processes.
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direct bony union, with the two maxillo-palatines, which are some-

times scroll-shaped, sometimes greatly swollen and spongy.

The vomer, sometimes slender, sometimes pretty broad, always

tapers to a point anteriorly.

The basipterygoids sometimes are and sometimes are not present.

The angle of the mandible is not produced and recurved.

Four modifications of the general type of palatine structure are

observable among the Raptorial birds :

—

In the genera Cathartes and Sarcorhamphus the cleft between the

thin and scroll-like maxillo-palatines is very deep and wide, and the

ossification of the septum is small in extent, and only forms a sort

of bridge over the deep and wide valley between the maxillo-

palatines.

The basipterygoid processes are large and articulate with the

pterygoids (fig. 22).

In all the Owls the maxillo-palatines are thick and spongy, and

encroach upon the intermediate valley, though they never com-
pletely unite with one another across it or obliterate its upper part.

The basipterygoid processes are always present (fig. 23).

Fig. 23.

Pmr

The base of the skull of Otus vulgaris.

The letters have the same signification as before. The inferior and internal

margins of the spongy maxillo-palatines almost come into contact ; but their

inner faces are separated by a wide interval. * The prefrontal processes.

The basipterygoid processes are not marked.

In the Secretary bird {Gypogermius) the maxillo-palatines unite
with one another and with the extensively ossified septum, so as

to fill up the maxillo-palatine valley. There are well-developed
basipterygoid processes.
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Fig. 24.

Undci* view of the skull of Gypogcranus srrpn/farius ; two-thirds the size of

naturo. From a specimen in the Museum of the Eojal College of Surgeons.

The letters as before. + The basipterjgoid processes.

In all the other Vultures, Hawks, and Eagles the maxillo-palatines

unite with one another and with the largely ossified septum, and

there are no basipterygoid processes.

These, therefore, are, so far as their cranial characters go, the

highest of birds of prey, or those which depart most completely from

the embryonic condition.

All the Parrots present wonderfully uniform cranial characters.

The rostrum is articulated with the frontal bones by a complete

hinge-joint. Not only is this the case, but the jugal arches and the

palatine bones are moveably articulated by ligamentous joints with

the rostrum. There are no basipterygoid processes.

The maxillo-palatines are very large and spongy in texture, and

unite with one another and with the ossified nasal septum so as to fill

up almost the whole base of the beak. Above, however, a nasal

passage is left on each side ; and, below, the maxillo-palatines stop

short, so that, in the dry skull, a passage, leading into the cavity of

the rostrum, is left on each side of the septum.

The palatine bones have a highly characteristic figure, being very
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long, and for three-fourths of their length greatly flattened from side

to side, with more or less notched, or festooned, posterior free

edges.

Behind the posterior nares each palatine bone sends off a hori-

zontal plate, which unites with its fellow for a considerable distance.

In front of this plate the palatine bones become first rounded and

then flattened from above downwards, and, broadening out, articulate

by transversely elongated heads with fossse in the posterior margins

of the floor of the rostrum.

Fiff. 25.

Under view of the skull of Cacatua gakrifa.

Pm.r, M.rp, PI, Pf. as before. S. Tlie ossified septum narium. a. The joint

between the palatine and the rostrum, b. That between the jugal bone and
the rostrum, c. The joint between the rostrum and the frontal bones.

In the Musophagidce (Musopha(/a and Schizorhis) there are no

basipterygoid processes. I have not seen the vomer ; so that it is

probably very small and readily detached. The palatines are con-

siderably elongated, and their posterior external regions rounded

off as in the Owls, Pigeons, and PhasianidcB. The two spongy

maxillo-palatines meet in the middle line ; and in these characters,

as in the form of the beak, the MusophagiJoi present a certain re-

semblance to the Owls.
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The only Trogon skull I have had the opportunity of examinmg
is that of T. reinwardti. It possesses basipterygoid processes, in

which respect it resembles Cajyrimnlgus, and is unlike all the other

genera which remain to be mentioned. The palatines have a general

resemblance to those of the Musojihagidce. The vomer seems to be

equally rudimentary ; and the maxillo-palatines, though less spongy,

unite in the middle line.

Fig. 26.

Under view of tlic skull of Cuctdns canorus. Fi-om a specimen in tlie Museum
of the Royal College of Surgeons.

The letters as before.

Among the Cuculidce, Ciiculus canorus is devoid of basipterygoids
;

the palatines are rounded off postero-externally ; the internasal sep-

tum is well ossified and unites with the maxillo-palatines.

In Geococcyx the principle of construction is quite the same ; but

the postero-external angles of the palatines are distinctly indicated,

and the beak is produced into an elongated triangular form. A slight

oblique ridge marks oif the flat surface of the maxillary process of

the palatine from the excavated body of the bone. Leptosoma and
Phcunicophaus present no important differences from Geococcyx.

In Bucco the general form and arrangement of the parts are as in

Geococcyx ; but the shorter palatines are produced postero-externally

into a distinct backwardly directed point ; the oblique ridge is much
more distinctly defined, and the antero-internal angles of the pala-

tines bend towards one another and nearly meet.

Galbula closely resembles Bucco ; but the antero-internal angles

of the palatines completely meet.

In Rhamphastos the only important difference from Bucco lies in

the circumstance that the antero-internal angles of the palatines not

only meet, but are united by bone, while the oblique ridge of the

palatines is obsolete. The rostrum moves on the skull by a hinge,

almost as freely as in the Parrots.



1867.] PROF. HUXLEY ON THE CLASSIFICATION OF BIRDS. 44^

Fig. 27.

Under view of the skull of Podargus kmneralis. From a specimen in

Museum of the Eojal College of Surgeons.

The letters as before.

In Podaryus the disposition of the parts is essentially the same as

in Bucco and Galbula ; but the palatines are exceedingly broad, the

oblique ridge in each being very distinct and often having the appear-

ance of a suture. At its external termination the palatine is pro-

duced outwards and backwards into a strong process. The inner

edges of the palatines unite for a considerable distance ; and the

form of the beak is completely changed, its great width giving it

somewhat the appearance of an ace of spades.

Buceros, leaving aside the mere form of the beak and its frontal

enlargement, resembles Geococcyx and Bucco in the structure of its

palate. There are rudimentary basipterygoid processes, but the

pterygoids do not articulate with them. The palatines have their

postero-external angles completely rounded oflF and enter into solid

union with one another and with the vomer, which has the form of

a thin vertical lamella. The internal laminae of the palatines incline

towards one another anteriorl}', and meet in front of the posterior

nasal aperture, as in Galbula and Rhamphastos. Anterior to this

junction again are situated two considerable apertures {a) divided by
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Fi^. 28.

T- ^^ rrf
I lf\ J

y-^b

Buceros.

a. The apertures whicli lead into the cavity of tlie rostrum. Ji. The posterior

part of the helmet. The other letters as before. [N.B. By mistake a ^ in-

.stead of a + is put opposite the rudimentary left basipterygoid process.]

a median septum ; and these lead into the cavity which, for the most

part, occupies the interior of the rostrum. I cannot say whether

this septum is a prolongation of the vomer, or whether it belongs to

the large and spongy maxillo-palatines, which bound the apertures in

question and meet in the middle line with one another and with the

vomer. In this genus the external nasal aperture is placed, as is

well known, immediately in front of the anterior and upper part of

the orbit. It leads into a horizontal passage, with thin, but dense,

bony walls, which passes at first almost directly inwards, and then

turns forwards at a right angle. The inner wall of the forwardly

directed portion of the passage presents a rounded ridge, by which

its cavity is imperfectly divided into an upper and a lower passage.

The lower opens into the cavity of the rostrum ; the upper bends

back and opens into a vaulted chamber, to the roof of which a small

pyriform "turbinal" is attached by its narrow end. From the inner

end of this chamber a passage leads directly downwards and applies

itself closely to that of the opposite side. At the level of the lov/cr

margins of the external nasal apertures the partition between the two
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terminates by a sharp, free, curved edge ; and in the dry skull,

though probably not in the recent state, the nasal chambers of the

two sides freely communicate. Lower down they are separated by
the vomer, and terminate in the posterior nares.

Alcedo and Dacelo repeat the structure observed in Geococcyx,
with minor modifications. For example, the postero-external angles

of the palatines are even more produced backwards than in Bucco
(fig. 29).

Fig. 29.

Dacelo gigantca.

The palatine aspect of the skull. The letters have the same signification as before.

This is still more the case in Upiq^a. Here the postero-external

angle of the palatine is elongated into a slender, pointed process.

The septum is ossified and unites with the maxillo-palatines, which
form a transverse bony rafter across the palate.
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In Merops the long and slender palatines are devoid of any postero-

external elongations. The maxillo-palatines are slender and ex-

panded at the end, as in Passerine birds, but they unite in the middle

line with one another and with the ossified septum. As the vomer
was absent in the specimen examined, I presume it to have been

small and slender.

Coracias has the vomer exceedingly attenuated ; and there are no

basipterygoid processes. The spongy maxillo-palatines unite and
form a thick transverse bar across the palate.

Eurystomus resembles Coracias, but has broader palatines.

It will be observed that all the genera of Birds which have been

mentioned after the Parrots have their palates constructed upon the

same principle as the Cuckoos. With one exception, basipter^'goid

processes are absent. The maxillo-palatines are united with one

another, or with the ossified septum, or with both. The vomer is

rudimentary, very small, and readily detached.

In Picus viridis there are no basipterygoid processes. Each pa-

latine bone is flat and obliquely truncated posteriorly, the postero-

external angles not being produced. An elongated oval foramen,

filled by membrane in the fresh state, occupies the middle third of

its inner moiety, and is bounded, in front and internally, by a very

slender bar of bone (fig. 30, c). This bar is continuous with the

palatine by its anterior end. Posteriorly, in some specimens, it

appears to be continued directly into the ascending process of the

palatine ; but in one example I find it to terminate in a pointed end ;

and the slender bar which corresponds with its apparent continua-

tion in other specimens, is a perfectly distinct ossicle {Vo, fig. 30).

Fig. 30.

The palate of Picns viridis.

The ossified septum, h. The transverse bar of bone connected witli it.

Vo. The ossicles which probably represent the vomers. Fma; Mx2}, PI, *,

as before.
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I am disposed to regard this ossicle and its fellow as the representa-

tives of the vomers, which, if this interpretation he correct, remain

exceptionally distinct from one another, but unite with the palatines.

The antero-internal angle of the body of the palatine bone sends

forwards a slender process, which forms the inner boundary of the

posterior half of the palatine foramen.

The maxillo-palatines are broad plates, which appear to terminate

by rounded internal edges close to and above the external margins

of the palatines. But a tough membrane extends inwards from the

free edge of each maxillo- palatine and meets with a delicate longitu-

dinal ossification of the septum {a, fig. 30). Opposite the anterior

termination of the external nasal aperture this ossification is con-

nected with a transverse bar of bone, which stretches from one prse-

maxilla to the other, and shuts off the cavity enclosed by the prse-

niaxillse from the nasal chambers. The latter are greatly complicated

by the development of twisted "turbinal" plates in connexion with

the nasal and piemaxillary bones and the ethmoid.

A prolonged and careful study of fresh specimens will be necessary

before the arrangement of the parts in Picus can be thoroughly un-

derstood. In the meanwhile it is clear that, in this genus, the palate

differs very widely from that observed in any of the preceding
" cuculiform " genera.

In Picus majoi- the palatine bones have the same structure and

arrangement as in P. viridis, except that their posterior ends are

transversely truncated and the postero-external angles are even a

little produced. The maxillo-palatines are much smaller than in the

preceding species, and their inner rounded edges do not nearly reach

the level of the outer edges of the palatines.

Picus canus resembles the preceding ; but the postero-external

angles of the palatines are rather better marked, and the maxillo-

palatines a little larger.

Picus mecUus presents no difiFerence of importance, except that

the inner laminse of the palatines, obsolete in the other genera, are

a little better marked, especially behind.

In Picus minor distinct maxillo-palatines can hardly be said to be

present, the maxillary presenting only a slight dilatation at the point

where they should exist. Minute points of bone projecting from

the inner edges of the palatines alone indicate the position of the

process (c) in Picus viridis and of the prolongation of the antero-

iiiternal angle of the body of the palatine. The "oval foramen"
consequently is indicated only by a slight excavation of the inner

margin of the palatine.

This species of Picus prepares one in some degree for the struc-

ture observed in Yunx (fig. 31). Here the ascending processes of

the palatine bones are produced forwards into long and slender pro-

cesses, slightly swollen at their anterior free ends, which may represent

anchylosed vomers. The inner edges of the short and broad bodies

of the palatine bones a])proach so nearly as only to leave a cleft for

the posterior nares. The antero-internal angles are acute, but not

greatly prolonged. The anterior processes of the palatines are very

Proc. Zool. Soc— 18()7, No. XXIX.
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FijT. 31.

Mri

View (if tlic palate of Y/Ohr forqmlla (X ^)- The letters as before.

slender, and the inner edge of each is augulated near its anterior ter-

mination. This angulation may represent the j)rocess c (tig. 30) in

Picus viridis. The maxillo-palatines are represented by mere ridges

on the inner side of the maxillee, bomiding a fossa. No ossification

of the septum remains in any of the skulls of Tuna' I have examined.

I have discussed Picus and Yitn.v, in this place, because of the

general agreement among ornithologists that Picus and its allies are

closely related to the Cuckoos and other " Scansores." But it is

clear that nothing can be more different than the cranial structure

of the Picidce and that of any of the other "Scansores" and, indeed,

judging from the dry skull alone, the Woodpeckers are not even

desmognathous. But, as I have already hinted, a question of this

systematic importance cannot be finally settled without the careful

investigation of fresh specimens.

IV. The remaining Carinatee have a palatine structure which is

in some respects intermediate between that of the Schizognathous

and that of the Desmognathous groups, while in others it is peculiar.

This structure, which I term iEgithognathous, is well exemplified

by any of the typical Passerine Birds, as, for example, a Raven
(fig. 32).

The vomer is a broad bone, abruptly trnncated in front, and deeply

cleft behind, embracing the rostrum of the sphenoid between its

forks. The palatines have produced postero-external angles. The
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maxillo-palatines are slender at their origin, and extend inwards and

backwards obliquely over the palatines, ending beneath the vomer in

expanded extremities, which do not become united by bone, either

with one another or with the vomer. The anterior part of the nasal

septum (in front of the vomer) is frequently ossified in iEgithogna-

thous birds, and the interval between it and the prsemaxilla filled up

with spongy bone ; but no union takes place between this ossification

and the vomer.

Fig. 32.

Under view of the skull of Cormts corax. The letters as before.

This structure (which was first accurately described and its syste-

matic importance pointed out by Nitzsch*) is substantially repeated

in the great majority of Passerine birds, though with minor modi-

fications, which I suspect will turn out to be characteristic of the na-

tural subdivisions of this great group. At present I can only mention

two or three of these.

Menura differs from all the rest in possessing no ossified maxillo-

palatines whatever. The vomer, though broad and deeply cleft poste-

riorly, is more rounded off than abruptly truncated at its anterior end.

* See the article " Passerinae " in Ersch and Griiber's ' Encyclopaedie,' 1840,

and Nitzsch, " Ueber die Familie der Passerinen," in the ' Zeitschrift fUr die ge-

sammten Naturwissenschaften,' 1862.
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In Tyrannus, in Cephalopterus, in Goracina (according to Bur-

meister), and perhaps in others of the American Passerines without

a singing-apparatus, tlie hases of the maxillo-palatines are broader

than their free ends, and there is no narrow stem.

Chasmorhynchus nudicollis, however, has maxillo-palatines of the

ordinary character ; and in Pteroptochus megapodius they are long,

slender, and recurved.

In Gymnorhina the septo-premaxillary ossification and the maxillo-

palatines are confluent, though the latter and the vomer remain quite

distinct from one another.

In these and the majority of typical Passerine birds the palatine

bones are broad and comparatively flat posteriorly ; but in the

Finches the outer lamina of each palatine acquires a great downward
development, and becomes a vertical plate, the free posterior edge

of which is more or less notched. The anterior process of the pala-

tine at the same time broadens out, and becomes connected by a

truncated edge with the rostrum, which attains great height and
breadth, and is sometimes hooked anteriorly.

The palate thus acquires a singular superficial resemblance to that

of a Parrot, from which it differs, however, in the separation of the

palatines in the middle line, in the form and size of the vomer, and'

in the slender, recurved, and separate maxillo-palatines (fig. 33).

Under view of the skiill of Coc-cothrausfcs vidgar/s. The letters as before.

Pipra erythrocephala and Tanagra cyanoptera are similar to the

Finches in the form of the palatines.

The Swallows completely agree with the other Passerine birds in

the general form and arrangement of the bones which enter into the

composition of their palates.

And the Swifts essentially resemble the Swallows, though the form

and proportions of the palatine bones are somewhat different (fig. 34).

The skull of Caprimulgus, though it retains the general features

of the Passerine cranium, departs from the typical Passerine struc-

ture still further than the Swifts, the body of the palatines having

become exceedingly broad and flattened out, while the vomer is
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Fie. 34.

The palate of Ci/pselus apus ( X 2).

The anterior excavated end of the vomer has a ci-escentic shape, its angles ter-

minating in free horns above the palatine bones, by which they are con-

cealed in the figure. The inferior ends of the prefrontal processes (*) have

a very peculiar form.

Fig. 35.

Under view of the skull of Caprimidgus curopcetoi ( X 2).

The letters as before.



454 I'ROF. HUXLEY ON THE CLASSIFICATION OF BIRDS. [Apr. 11,

Nj/ctidmsjamaicc77sis.

View of the palate without the ]3terygoicl bones. The letters as before.

longer and narrower than in the Swifts or the typical Passerine

birds.. The expanded inner ends of the slender and characteristically

Passerine maxillo-palatines are quite distinct from the vomer and
Voni one another.

Caprimulyiis further presents a remarkable contrast to the Swifts

and all the true Passeres in having well-developed basipterygoid pro-

cesses. These are absent in JEyotheles novcB-hollandice, the palate

of which is intermediate between that of the Goatsuckers and that

of the Swifts.

Nyctibius closely resembles Caimmulgus, even to possessing the

very peculiar division of each ramus of the mandible into two por-

tions, the one of which is moveable upon the other, pointed out in

the latter genus by Nitzsch. But the slender anterior processes of

the palatines are closely approximated in the middle line, instead of

remaining widely separated as in Caprimulgus and Trochilus ; and
the maxillo-palatines are closely adherent to them and to the vomer,

though a true anchylosis does not appear to have taken place.

Trochilus has the true Passerine vomer, with its broad and trun-

cated anterior, and deeply cleft posterior end. I have not yet been

able to obtain a perfectly satisfactory view of the structure and
arrangement of the palatine bones in the Humming Birds.

That the birds of which I have spoken under the four heads of

DromcBognathoiis, Schizognathous, Desmognathous, and ^githogna-
'hous really possess the various arrangements of the palatine and
adjacent bones which I have described, is a matter of observation

which readily admits of confirmation or the reverse. It is another

and very important question whether these cranial characters may
safely be taken as indications of natural affinities ; and I now pro-

pose to make a few remarks on that point.

It will not, I think, be disj)uted by any ornithologist that the

Schizognathous birds constitute a very natural assemblage. Taking
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the Plovers and their alhes as the most central group of tliese birds,

we may pass, without a break of more than family importance, along

several distinct series, or gradations, of ornithic forms.

Thus, along one line, the Bustards are intermediate between the

Plovers and the Cranes ; while Psophia and Rhinochefus lead from
the Cranes to the Rails.

Following another line, Hemipodius stands between the Plovers

and the Fowls ; while Si/7rhaptes inclines, on the one hand, to the

typical Gallinaceous birds, and on the other to the Columhidce.

A third series is commenced by the Gulls. The osteological re-

semblances between a Plover, a Gull, an Auk, and a Diver are so

close that it is utterly out of the question to regard these Birds as

members of different orders. But the Gulls grade insensibly into

the Procellariidcje ; and, though the Apterodytidce appear to be sepa-

rated by a broad gap from the Alcidce, Alca impennis, in the form

of its humerus, in the mode of articulation of the radius and ulna

with the humerus, in the proportions and structure of the tarso-

metatarsal bone, shows itself to be an almost intermediate form.

I am acquainted with only two birds, Dicholophus and Crax glo-

bicera, the structure of the skull of which would lead me to regard

them as transitional between the Schizognathous and the Desmo-
gnathous sections, or, at any rate, as approaching the latter division.

Nitzsch and Burmeister have assigned to Bicholoj)hus a position

near the Cranes and the Rails, and, no doubt, justly on the whole,

though I venture to think that they have underrated the points of

resemblance to the birds of prey, and especially to Gypogerunus.

In the skull of Dicholophus the internasal septum is ossified to a

very slight extent, and the maxillo-palatine processes may meet in

the middle line, in both of which respects it approaches the birds of

prey. But the ossified part of the nasal septum does not unite

below with the maxillo-palatines ; and in this respect Dicholophus is

unlike the Raptorial birds*.

Crax (jhhicera, on the other hand, while it retains the charac-

teristically Gallinaceous basipterygoid articular surfaces, palatine

bones, angle of the mandible, and other peculiarities, has a jiartially

ossified nasal septum, which divides below and unites with the

maxillo-palatines, just as in the Raptorial birds.

The Cucididce and Alcedinidce occupy nearly the same middle place

in the Desmognathous series that the Plovers have among the Schi-

zognathous families. The MusophayidcR bring them into relation

with the Raptorial birds, the Rhamphastida. with the Parrots, the

Podargidce with Cancroinaf, and so with the Herons and Storks.

But these last are clearly afltined, on the one hand, with the Cor-
morants and Pelicans, on the other with the Flamingos, and through
the latter with the Laraellirostres.

* Mr. Parker is inclined to lay a still greater stress than I have done upon the

many Raptorial characters of Dicholophus.

t A hazardous suggestion, hut one the temerity of which will perhaps apjiear

less after a careful comparison of the skulls of these two hirds.
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It is unnecessary to enumerate the arguments by which the close

affinity of the proper Passerine birds (which make up the great bulk

of the jEgithognathous section) may be demonstrated, as the emi-

nently natural character of this group is admitted by every one.

In their cranial characters, the Swifts are far more closely allied

with the Swallows than with any of the Desmognathous birds, the

Swift presenting but a very slight modification of the true Passerine

type exhibited by the Swallow. No distinction can be based upon

the proportions of the regions of the fore limb ; since in all the

Swallows which I have examined* the manus and the antebrachium,

res})ectively, greatly exceed the humerus in length, though the excess

is not so great as in Cypselus.

The modification commenced in the Swift is greatly exaggerated

in JEyotheles and Caprhnuhjus ; while we have almost a transition

to the Desmognathous structure in Nyctibius.

But if palatine characters have the taxonomic value which the

facts just enumerated appear to indicate, it follows that the Droince-

oynathons structure, so dift'erent from what is to be seen in any

other Carinate birds, has as much value as the rest, notwithstanding

the small actual extent of the group in which it obtains.

It thus appears that the Dromseognathous, Schizognathous, Des-

mognathous, and J^lgithognathous arrangements of the maxillary

and palatine bones, respectively, characterize divisions of the Cari-

natse, all the members of which are mutually affined in other re-

spects. And I propose to regard these divisions as suborders, and

to name them Drom.^ognath.*;, Schizognath.e, Desmognathjs,
and yEciTHOGNATH^f.

-f- The suborder Drom^ognath^, containing only one family, the

TinamidcE, admits of no subdivision into groups of larger extent than

families ; but the other three suborders are very extensive, and, I

think, may be so subdivided in an ap})roximately satisfactory manner,

though any definition of these subdivisions which can be ])roposed

at })resent must be regarded as provisional and open to extensive re-

vision as our knowledge of the details of ornithic organization widens.

-i-The Schizognath^. In addition to their cranial characters,

the birds composing this suborder often want intrinsic muscles in

the lower larynx, and never possess more than one pair of them.

With the exception of Podiceps, all the genera which have been

examined have two carotid arteries.

Six groups of allied families are distinguishable in this suborder.

These mav be termed the Charadriomorph^, the Gerano-
MORPH^, the Cecomori'h.e, the Spheniscomorph^, the Alec-
toromorphjE, and the Peristeromorph^J.

* Hirundo pacifica, H. riparia, H. rustica, H. urlica.

t DronuEUs, the generic name for the cassowaries ; ffx<?w, to cleave ; Sec^ibs,

a Ijoiul; AlyiBos, a sparrow.

X Xa|Of;('|0(os, a sea-lark, or i)lover; Teioai^os, a crane; Kiyt, agiill; Sp/teniscus,

a genus of penguins; 'AX^KToip, a cock ; llcptari^pd, a dove; /.lopcp)), form.



1867.] PROF. HUXLEY ON THE CLASSIFICATION OF BIRDS. -457

-*- 1. The Charadriomorph^id.

The rostrum is always elongated and comparatively slender. The
base of the skull possesses narrow and prominent basipterygoid pro-

cesses. The maxillo-palatines are concavo-convex and lamellar, never
swollen or spongy. The angle of the mandible is produced into a

slender and abruptly recurved process.

The sternum is sometimes singly, but, more usually, doubly
notched.

The hallux, always small, is sometimes absent.

The phalanges of the anterior toes diminish in length from the
basal to the penultimate.

The pterylosis of this group, which nearly corresponds with the
l)ressirostral and longirostral Grallee of Cuvier and with the Limicolce
and Sco/ojjacincB of Nitzsch, has been carefully described by the
latter writer, who remarks that, " next to the Passerince and Galli-

nacece, this group appears to present the smallest pterylographic dif-

ferences " *, and that in the form of the tracts it closely approaches
1*Sophia and Grus.

The feathers always cease above the suffrage, though sometimes
the bare area is very small ; and the webs between the front toes

are large only in Recurvirostra,

— 2. The Geranomorph^.

The rostrum is relatively stronger than in the preceding group,
and may even be short and arched.

Basipterygoid processes are absent (ex. Gt'us antigone).

The maxillo-palatines are concavo-convex and lamellar.

The angle of the mandible is truncated.

In the typical groups the sternum is comparatively narrow and
elongated, and may be deeply notched or entire.

The feet vary greatly, but the toes are never completely or even
extensively webbed ; and the ratio of the length of the phalanges
of the toes is as in the preceding division.

A greater or less space above the snffrago is devoid of feathers
;

but there appears to be nothing characteristic about the pterylosis

of this group.

I consider the Cranes and the Rails (between which Psojihia and
Rhinochetus are intermediate) the typical forms of this group.

Otis connects it with the Charadriomorphse, and Dicholophus with
the birds of prey ; but it is a question whether these two genera
may be better included in this group, or made types of separate
groups.

r 3. The Cecomorph^.

The rostrum varies greatly in shape ; but is very generally com-
pressed from side to side, and hooked at the extremity.

ProceUaria gigantea alone has presented basipterygoid processes.

Tlie maxillo-palatines are usually lamellar and concavo-convex as

* See Nitzsch, ' Ptet ylography ' (Hay Society's Edition), p. 134.
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in the preceding groups ; but in the Procellariidce they become

tumid and spongy, and may enlarge so much as to leave a mere cleft

in the place of each vomero-palatine space.

The angle of the mandible is not recurved.

The sternum varies extensively.

The hallux is weak, or absent, and (with the exception of the

Grebes) the anterior toes are completely, or very largely, webbed.

The ratio of the phalanges is as in the preceding groups.

This group contains the LaridcB (Loiiffipennes, Nitzsch), the P/o-

cellariidcB, the Colymbidce, and the Alcidce. Nitzsch {I. c.) remarks

that the pterylosis of the first-named family "approaches very closely

to that of the Scolopacinse, and can hardly be distinguished there-

from by any character;" and the same may be said of the osteolo-

gical and other pecnliarities of the Laridce, which come very near

the Cliaradriomorphse. The Alcidce, on the other hand, in their

pterylosis and other characters approach the Penguins— es})ecially,

as has been noted above, through Alca impennis. The Colymbidce

appear to be closely connected on the one hand with the Gulls,

and on the other, more remotely, but still really, with the Rails.

The Procellariidce are aberrant forms inclining towards the Cor-

morants and Pelicans among the Desmognathse.

~r 4. The Spheniscomorph^.

The beak is straight and compressed, the rostrum being, at most,

slightly hooked at the tip.

There are no basipterygoid processes, and the pterygoids are flat-

tened from above downwards.

The maxillo-palatines are concavo-convex and lamellar.

The sternum is greatly elongated.

The shaft of the humerus is flattened from side to side, and its

distal end presents an obliquely trvincated surface, with which the

similarly compressed radius andulna articulate—the former altogether

with the fore part, the latter with the hinder part of the humeral

articular surface.

There is no free pollex.

The pelvic bones are less firmly connected with the sacrum than

in any other birds.

The short tarso-metatarsus is perforated by two very large clefts

which lie between the middle and the lateral metatarsals. The small

hallux is directed inwards or forwards. The ratio of the phalanges

is as in the preceding groups.

The anterior toes are completely webbed.

This group answers to the Squamipennes of many authors, and

contains the single family Apterodytidce, comprising the genera Eu-

dyptes, Spheniscus, and Apterodytes.

Nitzsch has pointed out that these birds have no remigcs distinct

from the other feathers, which are distributed evenly over the whole

body, and, though small and scale-like, are provided with an after-

shaft.
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-f-5. The ALECTOROMORPHiE,

The rostrum may be slender and depressed, or high and arched.

Oval, flattened basipterygoid facets, sessile upon the basisphe-

noidal rostrum and articulating with corresponding surfaces upon

the pterygoids, are always present. The maxillo-palatines are

always lamellar, but vary greatly in size, being sometimes very

small.

Tlie palatine bones are relatively long and narrow, with obsolete

internal laminse, and rounded-off postero-external angles.

The angle of the mandible is produced into a strong upcurved

process.

The sternum has either one or more, generally two, very deep

posterior notches on each side ; when there are two, the external late-

ral processes thus marked out are much shorter than the internal.

The feet vary considerably in the relative size and in the position

of the hallux, and in the development of spurs. They are never

completely, or even largely, webbed. The ratio of the phalanges of

the front toes is as in the preceding groups.

According to Nitzsch the feathers have aftershafts, and the ptery-

losis is remarkably uniform in all the genera except the Pteroclidce,

a family which, in this and some other respects, but not in cranial

characters, approaches the Pigeons.

Except in Pterocles, the oil-gland is surmounted by a circlet of

feathers.

The inferior larynx is always devoid of intrinsic muscles.

Excluding the Pigeons and the TinamidcB, this group corresponds

with the Gallinse of authors, and contains the families Turnicidce,

Fhasianidce, Ptej'oclidce, MegapodidcB, and Cracidce.

The TiirnicidcB approach the Charadriomorphse, the Fteroclidce

the Peristeromorphse ; while the CracidcB have relations with the

birds of prey on the one hand, and with Palamedea and the other

Chenomorphse on the other.

— 6. The Peristeromorph^.

The rostrum is swollen at the tip, and provided at the base with

a tumid membranous space, in which the nostrils open.

The skull is provided with narrow, but prominent, basipterygoid

facets.

The maxillo-palatines are elongated and spongy.

The angle of the mandible is not produced and recurved.

The sternum has two posterior notches, the inner pair of which

may be converted into foramina. The external lateral processes

thus formed are, as in the Alectoromorphse, much shorter than the

internal lateral processes.

The hallux is on a level with the rest of the toes, and its meta-

tarsal is peculiarly twisted. The anterior toes are not at all webbed.

The ratio of the phalanges is as in the preceding groups.

The feathers have no aftershaft (? Dldus), and the oil-gland is

devoid of a circlet of feathers.
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The inferior Larynx is provided with a single pair of intrinsic

muscles (IDidus).

The relations of the Peristeromorphse with the Alectoromorphse

are very close. On the other side they seem to be allied with the

Owls and the Vultures.

I have not been able to examine, for myself, more than an incom-

plete skull and the feet of Opisthocomus. The phalanges of the an-

terior toes (leaving the ungual phalanges out of consideration) are

nearly equal in length. The tarso-metatarse is similar to that of

the Alectoromorphfe. But the extraordinary sternum, furcula, and

the many other peculiarities of this bird described by L'Herminier,

Deville, and Gervais lead me to think that it must be placed in a

special subdivision of the Schizognathse.

-h- The Desmognath^, like the Schizognathse, may be without in-

trinsic muscles of the lower larynx, or they may possess only one

pair, or they may have three pairs ; but the lower larynx is never

constructed on the plan of that of the song-birds.

The carotids may be double or single.

Not fewer than seven groups of families appear to me to be clearly

distinguishable in this suborder, viz. the Chenomorph^, the Am-
PHiMORPHJE, the Pelargomorph^, the Dysporomorph^, the

Aetomorph^, the PsixxACOMORPHiE, and the CoccygomorphtE.
In addition to these undoubted Desmognathse I shall at the end of

this series consider the Woodpeckers under the name of Celeo-
MORPH^*.

-^1. The Chenomorph^e.

The lachrymal region of the skull is remarkably long.

The basisphenoidal rostrum has oval, sessile, basipterygoid facets,

like those of the Alectoromorphse.

The flat and lamellar maxillo-palatines unite and form a bridge

across the palate.

The angle of the mandible is greatly produced and recurved.

The sternum has a single pair of notches at its truncated posterior

margin.

The feet generally have a short hallux, and the anterior toes are

completely webbed ; but Palamedea and Anseranas are remarkable

exceptions to this rule. The phalanges of the anterior toes decrease

in length from the basal to the penultimate.

The oil-gland is surmounted by a circlet of feathers, and the larynx

has no intrinsic muscles (? Palamedea)

.

-f- 2. The Amphimorphje.

The genus Phcenicojiterus is so completely intermediate between

the Anserine birds on the one side, and the Storks and Herons on

* X>}v, agoose; a^u^i, on both sides ; neXapyos, a stork; Di/sporus, a. generic

name applied to the gannets by llliger ; 'Aerbs, an eagle; '^rirraKos, a parrot

;

KoKKv^, a cuckoo; KtXeos, a woodpecker.
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the other, that it can be ranged with neither of these groups, but

must stand as the type of a division by itself.

Thus the skull has the long lachrymo-nasal region, the basiptery-

goid facets, the prolonged and recurved angle of the mandibles, the

laminated horny sheath of the Chenomorphre ; but the maxillo-

palatines are spongy, and the general structure of the rostrum is quite

similar to that found in the Storks and Herons.

The lower end of the crus is bare ; but the feet are fully webbed,

and the pterylosis is said by Nitzsch to be " completely Stork-

like."

-^3. The PELARGOMORPHiE.

There are no basipterygoid processes, and the palatines usually

unite for a greater or less distance behind the posterior nares ; but

they send down no vertical plate from their junction.

The maxillo-palatines are large and spongy.

The angle of the mandible is truncated (except in Platalea and
Ibis).

The sternum is broad, and may have two or four posterior notches.

The hallux varies in its proportions, but is not turned forwards or

inwards, or united by a web with the other toes, the web between

which is always incomplete. The ratio of the phalanges is as in the

preceding groups.

The oil-gland is surmounted by a circlet.

The disposition of the carotids and the characters of the larynx vary.

I associate in this division the Herodice, Pelurfji, and Hemiylot-

tides of Nitzsch. The last group, including the genera Ibis and
Platalea, differs from the rest in having a produced and recurved

mandibular angle, and in some other respects approaches Phcenito-

pterus. The typical forms incline rather to the succeeding group.

-^A. The Dysporomorph^.

The rostrum is long and pointed and more or less curved, and the

external nasal apertures are very small. There are no basipterygoid

processes. The palate-bones unite for a considerable distance be-

hind the posterior nares, and send down a vertical crest from their

junction.

The maxillo-palatines are large and spongy.

The angle of the mandible is truncated.

The sternum is broad, and its truncated posterior edge is either

entire or has a shallow excavation on each side of the middle line.

The hallux is turned forwards or inwards, and is united by a web
with the completely webbed anterior toes. The ratio of the pha-
langes is as in the preceding genera.

The oil-gland is surmounted by a circlet of feathers.

This group answ'ers to the " Steganopodes " of Illiger ; and since

the appearance of the admirable memoir of Brandt, ' Zur Osteologie

der Vogel,' in 1840, no doubt can have been entertained as to its

extremely natural characters. The genera composing it are sharply
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divided by the structure of the skull, described above, into two groups

—the one containing the Pelicans, the other the remaining genera.

•h 5. The Aetomorph^.

The rostrum is more or less arched and hooked at the tip, and at

its base there is a cere in which the nostrils are pierced. Basipteiy-

goid processes may be present or absent. The maxillo-palatine pro-

cesses may be concavo-convex lamellae, or may be spongy and fill up

the base of the rostrum, but they are always united with an ossifi-

cation of the septum.

The breadth of the articular surface at the distal end of the qua-

drate bone is greater than its length, the outer condyle extending

about as far downwards as the inner.

The angle of the mandible is never recurved.

The sternum is broad, and has a strong carina. Its posterior edge

may be entire, or may have one or two notches on each side.

The pelvis and the tarso-metatarsus vary greatly. The feet always

possess a hallux ; the fourth toe is never permanently turned back-

wards, and the anterior toes are never completely or even largely

webbed. In other respects they vary.

There are always two carotids.

The inferior larynx may be wanting, and when developed has not

more than one pair of intrinsic muscles.

The circlet of feathers may be present or absent upon the oil-

gland ; and the contour feathers have, or have not, an aftershaft.

The division of the Aetomorphas is equivalent to the " Raptores
"

of Cuvier—an eminently natural assemblage, and yet one the mem-
bers of which, as the preceding enumeration of their characters

shows, vary in most important particulars.

They appear to me to fall naturally into four well-defined primary

groups—the StrigidcB, the Cathartidce, the Gypaetidce, and the

Gypogeranidce. I3ut this arrangement is so different from that or-

dinarily adopted, that I shall proceed to justify it by enumerating

the principal circumstances in which the members of the several

divisions agree with one another and differ from the rest.

In the Strigidce, or Owls, the feathers want the aftershaft, and the

oil-gland is not surmounted by a circlet of feathers. The hallux is

more than half as long as the fourth toe, and on a level with the

other toes. The claws are long, curved, and acute, and the fourth

toe is reversible.

The first three phalanges of this toe are subequal and very short

;

all three together are not so long as the penultimate phalanx.

The basal phalanx of the third toe is not longer than the second,

and is far shorter than the penultimate.

The tarso-metatarsus is extremely flattened, with strong lateral

ridges, the inner edge being particularly thin ; and, usually, there is

an osseous loop for the extensor tendons on its front face.
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The posterior face of the proximal end of the tarso-mctatarsus

presents two ridges (of which tlie inner is very much stronger and

more prominent than the ahnost obsolete outer) separated by a deep

and wide groove.

The skull is broad, and the bones of the brain-case have a spongy

diploij. Basipterygoid processes are always present, and the tumid

and spongy maxillo-palatines are separated by an interval, which

may be wide throughout, or reduced to a cleft below.

The peculiarly spongy lachrymal remains distinct for a long time,

if not throughout life, from the frontal bones and the prefrontal

processes.

The external nares may be long, but are never pervious, the

septum being well ossified.

The sternum is commonly four-notched, and has a manubrial

process.

The proximal ends of the clavicles are comparatively little ex-

panded or recurved, and become very slender towards their sym-

physis. The clavicular process of the corsicoid fits 'nto an excava-

tion on the outer surface of the clavicle. The scapular process of

the coracoid is prolonged forwards to meet the clavicle. The lower

larynx possesses one pair of intrinsic muscles.

f- The CathartidcB comprise the Vultures of the New World (Ca-

thartes and SarcoraDiphus) *. The feathers have no aftershaft, and

the oil-gland wants the circlet of feathers. The phalanges of the

hallux, taken together, are about half as long as those of the outer toe,

and the articular surtace of its short metatarsal lies above the level

of the articular faces of the other metatarsals ; the claws are bluut

and comparatively straight, and the fourth toe is not reversible.

The second and third phalanges of the fourth toe, taken together,

are as long as, or longer than, the basal phalanx.

The basal phalanx of the third toe is longer than either the second

or the penultimate, the two latter being subequal.

The tarso-metatarsus is thick, and its inner edge rounded and not

much thinner than the other.

The posterior face of the proximal end of the bone presents a

broad and prominent process, with a truncated posterior surface.

This surface has the contour of a heart with its apex downwards,

and is divided by a low longitudinal ridge into two slightly excavated

surfaces, of which the outer is the smaller. Below, the process

passes into a ridge, which runs down upon the middle metatarsal.

The skull is provided with basipterygoid processes, and has an

elongated rostrum. The valley between the lamellar maxillo-pala-

tines is both deep and wide.

The lachrymal bones are so completely anchylosed with the frontals

and with the broad prefrontal })rocesses, that all traces of their pri-

mitive distinctness are completely lost.

* I have examined skeletons of Catharlex /ceteris, C. aura, and C. californianus,

of Sarcorhainphus gryphus and 5. papa, and compared them with species of Neo-
phron, Vultur, Gyps, Gypohierax, and Gypaetun.
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The external nares are extremely long and are pervious, the septal

ossification not extending between them.

The sternum has, at most, a mere rudiment of the manubrial pro-

cess ; and its posterior margin exhibits either four slight excavations,

or two holes externally and two notches internally.

The proximal ends of the clavicles are greatly expanded and re-

curved ; and their outer sides present a deep and wide excavation, at

the bottom of which lies the pneumatic foramen. A great part of

this excavated surface is left uncovered iu front of the clavicular

process of the coracoid when the bones are articulated together.

The scapular process of the coracoid is not prolonged forwards to

meet the clavicles.

The posterior or ischio-iliac edge of the os innominatum presents

a deep notch, which is not found in the other Aetomorphse.

No lower larynx is developed.

The group of the Gypaetidce contains the Old World Vultures and

the other " Raptores diurnxE," except Gijpoyeranus.

With the single exception of Pandion (according to Nitzsch) their

contour feathers have aftershafts. The oil-gland is provided with a

circlet of feathers.

The phalanges of the hallux, taken together, are much more than

half as long as those of the fourth toe ; and the articular surface of

the metatarsal descends to the level of the other or nearly so.

The second and third phalanges of the fourth toe, taken together,

may be longer or shorter than the basal ; but the basal phalanx is

always much longer than the second.

The basal phalanx of the third toe is longer than the second i)ha-

lanx, which is sometimes (less commonly) longer, sometimes (more

commonly) shorter than the penultimate phalanx.

The tarso-metatarsus is greatly flattened, and its inner edge thin

and produced. On the upper part of its ])osterior face are two ridges

(of which the inner is the more prominent) separated by a deep and

wide groove.

There are no basipterygoid processes. The maxillo-palatines are

more or less spongy ; and narrow^, or completely obliterate, the inter-

vening valley.

The lachrymals commonly remain long distinct (especially in the

Vultures).

The nasal apertures are usually little elongated, and are imi)er-

vious by reason of the ossification of the septum.

The slernum has a more or less distinctly marked manubrial pro-

cess. The posterior margin may be entire, and has not more than

two holes or notches.

The proximal ends of the strong clavicles are expanded, recurved,

and deeply excavated externally ; but the large clavicular process of

the coracoid fills the whole of the anterior moiety of this excavated

surface when the bones are articulated. The scapular process of the

coracoid sometimes is* and sometimes is not j)roduced to the clavicle.

* E.
(J.

in the Falcons proper and in Polyhorus.
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The inferior larynx is present, and has one pair of intrinsic

muscles.

-f- The division of the Gypogeranida consists of the single genus
Gypogeranus, whicli, though allied to the Falcons in some respects,

is so peculiar in others that it must he regarded as the type of a

family apart. The feathers have an aftershaft, and the oil-gland a

circlet (Nitzsch). The phalanges of the elevated hallux, taken to-

gether, are not more than half as long as those of the outer toe.

The basal phalanx of the fourth toe is much longer than the distal,

and longer than the second and third together. These are subequal

and very short, shorter than the fourth phalanx.

The basal phalanx of the third toe is much longer than the second,

and the second is slightly longer than the third.

The shaft of the long tarso-metatarsal bone is prismatic, its antero-

posterior diameter being as great as, or greater than, the transverse.

The upper part of its posterior face presents a prominent process

terminated by an expanded cordate surface, somewhat as in the Ca-

thartidce.

The skull has basipterygoid processes, and the spongy maxillo-

palatines are completely united, so as to obliterate the intermediate

valley. The lachrymal remains distinct ; and the long external nares

may be pervious, or not, according to the extent of the ossification

of the septum. The sternum is escutcheon-shaped, and elongated.

The posterior edge is convex, with two small emarginations on each

side. There is a distinct manubrial process.

The proximal ends of the clavicles are not expanded, and are

hardly excavated. A great median process extends from the sym-
physis of the clavicles, and becomes anchylosed with the sternum.

The scapular process of the coracoid is not prolonged to meet the

clavicle.

In the pelvis nothing is to be seen of that bending of the post-

acetabular region of the ilium downwards and forwards, which is so

strongly marked in most of the other Aetomorphse.

- 6. The PsiTTACOMORPH^.

The rostrum is arched and hooked at the extremity, and is regu-

larly articulated with the frontal region of the skull.

Basipterygoid processes are wanting.

The palatines are vertically elongated posteriorly, while anteriorly

they are horizontally flattened and moveably united with the rostrum.

The maxillo-palatines are spongy. The lachrymal and the post-

orbital bend towards one another and frequently unite below the

orbit.

The orbital process of the quadrate bone is very small ; and its

distal end presents only one facet (which is compressed from side to

side and convex from before backwards) for the mandible. The rami

of the latter are deep, and pass into one another by a rounded trun-

cated symphysis.

Proc. Zool. Soc— 1867, No. XXX.
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The sternum is not notched, but may present two foramina pos-

teriorly.

The clavicles are relatively weak, and may be disunited, or absent.

When present, they are concave forwards as well as inwards.

The tarso-metatarsus is very short in relation to the tibia, broad,

and flattened from before backwards. Its outer distal articular

head is divided by a groove into two articular facets.

The fourth toe, articulated with this double facet, is permanently

turned backwards. The basal phalanges of the second, third, and

fourth digits of the foot are shorter than the penultimate.

The inferior larynx has three pairs of muscles, and is, in other

respects, peculiar.

The contour-feathers have a large aftershaft, and the oil-gland

when present has a circlet.

The Parrots constitute one of the best-defined groups of birds,

having affinities, though of no very close character, with the Aeto-

morphse and the Coccygomorphse.

-f 7. The COCCYGOMORPH^.

The rostrum presents very various forms, and may be moveably

articulated with the skull. Basipterygoid processes are present only

in one genus (Trogon).

The maxillo-palatines are usually more or less spongy. The pala-

tines are not developed into vertical plates, but are, as usual, hori-

zontally flattened.

The distal end of the quadrate bone has the ordinary form.

The sternum usually presents two notches on each side, and has

no bifurcated manubrial process (ex. Merops).

The clavicles are convex forwards, and without any process deve-

loped backwards from the summit of their symphysis.

The tarso-metatarsus is never remarkably elongated.

It does not appear that anything can be predicated in common of

the pterylosis or of the characters of the oil-gland in this group.

The larynx has not more than one, or at most two, pair of intrinsic

muscles.

The Coccygomorphse are readily divisible into four groups by the

characters of their feet, as follows :

—

a. Thejirst toe turnedforwards, as well as the others.

Coliidce.

b. Thefourth toe temporarily, or permanently, turned backwards,

as well as the first.

Musojihayidce. Rhamphastidce.

Cuculidce. CapitonidcB.

Bucconidce. Galbulidce.
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c. The second, third, andfourth toes turnedforwards ; the first

backwards.

Alcedinidce. Meropidce.

BucerotidcB. Momotidce,

Upupid(Z. CoracidcE.

d. The first and second toes permanently turned backwards ; the

third andfourth forwards.

TrogonidcB.

This group, as I have already intimated, appears to occupy the

centre of the Desmognathous division—the Musophagidce approach-

ing the Aetomorphse, the Trogonidce the Cypselomorphee, and the

Alcedinidce the Pelargomorphee.

It appears to me not improbable that it may hereafter be desirable

to divide this group into four, retaining the title of Coccygomorphse
for the second.

• The Celeomorphje.
ft

The rostrum is straight and usually elongated, and there are no
basipterygoid processes.

The maxillo-palatines are short lamellae, which, vphen longest, do
not extend beyond the outer edges of the palatines, and are sometimes
altogether rudimentary.

The vomers are very delicate rod-like bones, which in some cases,

at any rate, remain permanently separate.

The quadrate bone is remarkably short.

The sternum has two notches on each side, posteriorly, and a forked

manubrial process. The carina extends to the summit of this pro-

cess, its anterior edge being little (or not at all) excavated.

The clavicles have uo median process ; but their scapular ends are

expanded, as in the typical passerine birds. The scapula accessoria

has the same form as in the latter.

The upper and posterior process of the tarso-metatarsus is tra-

versed by a number of canals (five in Picus) for the flexor tendons
;

and the outer distal head of the bone is divided into two parts, the

fourth toe, which is articulated with it, being turned backwards.

In the second, third, and fourth toes the basal phalanx is shorter

than the penultimate.

The tongue is long, slender, and protrusible ; and there is only one
carotid.

The oil-gland is surmounted by a circlet of feathers.

In this group I comprehend only the Picidce and Yungidce.

It is very difficult to assign the Celeomorphse to their proper
place. Ordinarily they are associated together with the Psittaco-

morphse and Coccygomorphse in the * order ' Scansores ; but seve-

ral ornithologists liave pointed out the thoroughly vxnnatural cha-

racter of this assemblage; and it is more than thirty years since
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Sundevall* proposed to break it up into the three distinct groups of

Pici, PsiTTACi, and Coccyges,—the first to contain Picus and
Yiinx ; the last Pogonias, Bucco, Crotophayus, Phoenicophceus,

Coccyzus, Centrop^iSy Cuculus, Galbula, Dacelo, Merops, Colaris,

Trogon, and Caprimulgus.

Sundevall calls these groups "orders;" but, leaving the question

of taxonomic rank aside, the first two exactly correspond with the

Celeomorphse and Psittacomorphse of the present essay ; while the

third nearly answers to my Coccygomorphse,— a coincidence which
I the more desire to signalize, as the Swedish naturalist attends only

to external characters, while I have, almost exclusively, been guided

by the skeleton.

Kesslerf takes very much the same view as Sundevall, though he
is inclined to put Bucco along with the Woodpeckers, instead of ar-

ranging it, as Sundevall more justly does, with the Cuckoos.
Not that the resemblances pointed out by Kessler do not exist

;

they are genuine enough, just as are others which might be pointed

out between the Woodpeckers and the Hornbills and other Coccy-

gomorphse ; but the structure of the skull affords a very definite

and complete distinction between the latter and any of the Gecino-

morphse.

The Woodpeckers, in fact, are not Desmognathous, the palate in

these birds exhibiting rather a degradation and simplification of the

iEgithognathous structure. The vomers retain throughout life the

condition which is transitory in the Coracomorphse. With the latter

the Celeomorphse have in common the shortness of the wing-coverts,

the conical scapulce accessoiice, the bifiircate manubrium of the ster-

num, the multiperforate backward process of the tarso-metatarsus,

and the brevity of the basal phalanges of the toes as compared with

the penultimate.

Thus I conceive that the Celeomorphse are intermediate between

the Coracomorphse and the Coccygomorphse, and that they may be

best associated with the former as an aberrant group of the ^Egitho-

gnathce, tending towards the Coccygomorphee as the Cypselomorphse

do in another way.

The other iEciTHOGNATHiE are divisible into two groups, the

CypselomorphjE and the Coracomorph^.

"V'The Cypselomorph^, like the Gecinomorphse, are annectent

forms between the Coracomorjjhse and the Coccygomorphas.

The vomer is truncated at the anterior end, and the maxillo-

palatines slender and disposed nearly as in the typical Coracomorphae

(? Trochi/us).

The sternum is broad and is devoid of a forked manubrium. Its pos-

terior edge may be entire, or may have two excavations on each side.

The furcula has no backwardly directed median process, or only a

* Ornithologibkt System af C. J. Sundevall, Kongl. Vetensk. Akad. Handlingar,

1835, p. 68.

t " Belirfige zur Naturgeschichte der Spechte," Bulletin de la Sooete Impe-

riale des Naturalistes de Moscou, 1844, pp. 331-340.
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rudiment of It ; and the scapular end of each clavicle is not expanded
and T-shaped.

The lower larynx has not more than one pair of intrinsic muscles.

This group contains three very distinct families—the Trochilidce,

the Cypselidce, and the Caprimulgidai.

The first two families have a length of the manus and a brevity

of the humerus which is peculiar to themselves, being only ap-
proached by the Swallows, and in a less degree by the Gaprinmlgidce.

In both CaprimuJgus and jEgotheles the manus is slightly longer

than the ulna, and the latter considerably exceeds the humerus in

length.

Both the Swifts and the Goatsuckers have a slight rudiment of a

vertical process develo|)ed from the middle of the furcula. JEgo-

theles a[)proaches the Swifts more nearly than Caprimulgus does in

the form of its palatine bones, and in the absence of basipterygoid

processes.

The Cypselidoi are very closely related to the Swallows among
the Coracomorphae, while the CaprimuIgidtB come near Trogon, and
more remotely approach Podargus and the Owls.

The CORACOMORPH^..

There are no basipterygoid processes.

The vomer, single in the adult, is truncated in front and deeply

cleft behind*. The maxillo-palatines are sometimes slender and

rod-like, sometimes broader, but are never concavo-convex lamellae,

or tumid and elongated as in most Schizognathae. The postero-

external angles of the palatines are always well marked, and are fre-

quently produced backwards.

The sternum has a forked manubrium, a strong carina with an

excavated anterior edge, long costal processes, and, except in one or

two cases {Pferoptochiis and Scytalopus), its posterior edge has a

single notch on each side.

The clavicles have expanded T-shaped scapular ends, and send back

a vertical process from their inferior junction (except in Menura).

There is a conical scapula accessoria.

The tarso-metatarsus has a tuberosity perforated by six distinct

canals for the flexor tendons.

The pollex is strong and turned backwards.

The basal phalanges are not longer than the penultimate, but

usually much shorter in the anterior toes.

The contour-feathers have a small aftershaft, and the oil-gland

has no circlet of feathers.

There is only one carotid, the left.

The lower larynx presents every degree of complexity. It may
be wholly tracheal, or, as is more commoidy the case, partly tracheal

and partly bronchial ; it may be devoid of muscles, or may have six

pairs, or may be enveloped in a muscular mass.

* Nitzsch (Art. Passerinae, Ersch unri Griilier's ' Encyclopaedie,' 1840) was the

first to indicate this and many other distinctive characters of this group.
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This immense group of birds corresponds in great part with the

Passeres of Linnaeus and Cuvier, and wholly with the Volucres
of Sundevall, who thus defines it :

—

Alarum tectrices breves. Pollex validus solus retroversus. Ungues
compressi.

AlcB pennis cubiti magnis tectricibusque parvis instructce ; tec-

trices cubitales minorem quam dimidiam pennarum partem te-

gunt. Margo alee plicatce non a pennis cubiti obtegitur

;

prima enim earum ad ultimam remigum applicata manet. Di-
giti semper 4. Pollex crassior vel longior semper volumine

major quam digitus internus. Unguis pollicis semper mulfo

major quain laterales sed in quibusdam non major quam medius.

Digitus externus toto articulo prima cum digito medio concre-

tus. Phalanx digitorum penultima reliquis multo longior;

basales (iu digito externa et medio) breves. Cutis pedum firma

,

arete applicata, antice scutata. Tarsus scutis 7 : mediis Ion-

gioribus, 2 injimis brevissimis superioribus et inferioribus oppo-

sita vice obliquis* ; raro plumatus, nunquam reticulatus. In-

terdum scuta omnia prceter 2 injima in unum levissimum, suturis

obsoletis conjluunt {tarsi caligati, lUiger). Digiti scutis pha-

languni 1 seu 2 longis, juncturarum brevibus. Apparatus
musicus laryngis his avibus peculiaris.

The Volucres thus defined are divided into two "orders," as

follows :

—

Ordo I. Passeres. Rostrum crassius conicum capite brevius.

Maxilla inferior marginibus validis injlexis convergentibus pos-

tice altioribus.

Rostrum a cranio paullo deflexum exit sutura vix longiore quam
dorso rostri. Hinc limes faciei rectus apparet, nee ut in se-

quentibus adfauces longe retarsum angulatus. Maxilla inferior

ad semina frangenda constructa, ut nuper descriptum qua con-

formatione in rostra hiante fauces dejiexce apparent. Lingua

parva subcrassa plei'umque caret margine membranaceo. RiC'

tus mediocris. Pedes minores graciles.

Ordo II. OsciNES. Rostrum varium marginibus maxilla inferioris

simplicibus nee inflexis.

Ordo polymorphus et specierum ditissimus cujus descriptio gene-

falis adhucfere tantum negativa existit.

Now the " Passeres " of Sundevall have all, so far as I have exa-

mined them, that peculiar form of the palatine bones which I have

described as characteristic of the Finches; while the "Oscines"

have the typical vilgithognathous arrangement. And, thus far, cra-

nial characters appear to bear out the classification of Sundevall,

though I neither think that the groups have the value he assigns to

them, nor that their names are happily selected. It is quite impos-

* Scuta iu PtilonorJiyncho, paucis Myotheris, Coracina et Chasmorhyncho 9.

In quibusdam inter longilingues majores 8 parallela, sequalia.
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slble, for example, to restrict a term so commonly used in a wide

signification as Passeres, to the sense in which Sundevall em-

ploys it.

Midler divided the whole of the Insessores, according to the struc-

ture of the lower larynx*, into Oscines or Polymyod.e (of which

Sundevall's "Passeres" form one family—the Fringillidce), having

the lower larynx formed partly by the trachea and partly by the

bronchi, and possessing five or six pairs of muscles attached to the

ends of certain of the bronchial rings; TracheophoNvE, with the

lower larynx formed exclusively by a modification of the lower part

of the trachea ; and Picari^, with the larynx either partly tracheal

and partly bronchial, or wholly bronchial and with not more than

three pairs of muscles.

Under the head of Picariae, however, Midler included the Cypselo-

morphse, Coccygomorphse, and Psittacomorphae, as well as the two

J^githognathous families Tyrannidce and Ampelidce ; and thus a

group of " Picariae " very different from that of Nitzsch was esta-

blished.

Later authors, adopting Miiller's term of Tracheophonse, have

unfortunately extended the group so named to include the Tyrantiidce

and AmjpelidtB, dividing the whole of the " Passeres" into CANORiE

and Tracheophon.e.
Burmeister, for example, proposes this arrangement in his excel-

lent monograph on Coracina scutata, and speaks of that bird as one

of the Tracheophonae ; whereas his accomit of its larynx shows

that it is altogether dissimilar to the tracheal lower larynx of the

MyiotheridcE, Scytalopodidce, and AnabatidcB, in which alone that t
shigular structure has been found. Miiller would have put Coracina

among his Picariae.

If for " Picariae " we substitute a name formed in a manner analo-

gous to Polymyodae, viz. Oligomyod.e, the iEgithognathse would -1-

be divisible according to their laryngeal structure into three groups

;

and it becomes an important question how far the three divisions

thus formed are natural, or present other differences beside those of

the larynx.

From this point of view, and regarded as primary subdivisions of

the Coracomorphae, it seems to me clear that they are not natural.

Burmeister has described Coracina ; I have examined Cephalopterus,

Tyrannus, Eurylaimus, Fteroptoclius, and Chasmorhynchus ; and in

no one of them does the structure of the skull differ so much from

that of a typical polymyodian Coracomorph {e. g. one of the Cor-

vidae) as does that of the also polymyodian Coccothraustes. Pipra

resembles the Finches.

The sternum in most of these genera has the same characters as,

and presents no greater varieties than are met with in, the Poly-

myodae. But among the Tracheophonse the small group of Scytalo-

podidce, as Miiller originally stated, have two notches on each side of

* Though he wavers in his estimate of the taxonomic value of these divisions.

See his paper, " Ueber die bisher unbekaunten typischen Verschiedenheiten, «SiC.,"

Abhand. d. Berl. Akad. 184G, p. 3G7.
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the sternum, standing alone among the Coracomorphse in this par-

ticular*.

So far as their osteology goes, the Polymyodse, Oligomyodse, and

Tracheophonse form one great group, in which the Finches and the

Scytalopidse alone are distinguishable from the rest by any very im-

portant characters.

But one genus, Menura, stands apart from all the other Coraco-

morphse.

The vomer in this singular bird is broad and rounded off in front,

and deeply cleft behind.

The maxillo-palatines are altogether obsolete, or at any rate un-

ossified— a condition which I have not observed in any other Coraco-

morph.
The sternum has a well- developed and forked manubrium; but

its posterior edge is strongly convex, and only exhibits a slight notch

on each side. It is unlike the corresponding bone in any of the

other Coracomorphse, in all of which the ])osterior edge is straight.

The furcula has no median process, and its scapular ends are com-

paratively little expanded.

The tarso-metatarsus has the typical structure ; and the penultimate

phalanges are much longer than the basal ones in the anterior toes.

Thus, with my present information, I should be disposed to divide

the Coracomorphse into two primary groups—one containing Me-
nvra, and the other all the other genera which have yet been exa-

miried. How the latter is to be subdivided is a dithcult question, upon

the consideration of which I do not at present propose to enter.

In concluding this paper, I desire to offer my best thanks to my
friends Dr. Giinther, Mr. Parker, and Mr. O. Salvin for their kindness

in supjdying me with specimens, to the Museum Committee of the

Royal College of Surgeons aiid to Dr. J. E. Gray of the British

Museum for the opportunities of freely employing the collections

under their charge which I have enjoyed, and especially to Dr.

Schiter for many valuable suggestions upon points of nomenclature.

P.S. I find I have omitted to refer to a memoir by Kessler enti-

tled " Osteologie der Vogeltiisse," published in the ' Bulletin de la

Socictc Imperiale des Naturalistes de Moscou' in 1841, which is full

of valuable information and suggestions. This writer was the first

to draw attention to the great systematic value of the tarso-meta-

tarsus and to what I have spoken of as the ratio of length of the

phalanges. Kessler's views are fully borne out by M. Alphonse

Milne-Edwards in the introduction to his great work on Fossil Birds,

now in course of publication.

* In a specimen of Pteroptochus megapoclius ixoxa Chili, in the British Museum,

the two notches extend for fully half the length of the sternum, and the middle

and outer processes which hound them are very slender. There is a large bifur-

cated manubrium ; and the costal process is long and pointed, being directed for-

wards and outwards.
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May 9, 1867.

George Busk, Esq., F.R.S., V.P., in the Chair.

The Secretary called the attention of the Meeting to the following

interesting additions to the Society's Menagerie :

—

1. An example of the Parrot (Coracopsis barldyi) described by

Mr. Edward Newton at the last Meeting of the Society, from Fras-

lin Island, Seychelles ;
presented to the Society by Swinburne Ward,

Esq., H.M. Commissioner to the Seychelles, on the 8th ult.

2. A Tortoise from Digue Island, Seychelles {Sternothcerus sub-

niger, Gray, P. Z. S. 1863, p. 195) ;
presented by the same gentle-

man on the 23rd of March last.

3. A pair of Ka Ka Parrots {Nestor hypopolius), from New Zea-

land
;
presented to the Society by the Acchmatation Society of Can-

terbury, New Zealand, on the 25th of April.

4. A Boatbill {Cancroma cochlearid), obtained in exchange from

the Zoological Gardens, Antwerp, on the 25th of April.

5. A male Ground-Hornbill, from West Africa {Bucorax abyssi-

nicus)
;
presented May 6th by C. B. Mosse, Esq., Staff-Surgeon

;

and very acceptable, as the Society's collection had previously con-

tained three females of this rare and interesting species.

Mr. Sclater exhibited a skull of Tapirus bairdi, which had been

forwarded to him by Capt. J. M. Dow, C.M.Z.S. This skull had

been obtained on the side of the Volcan Viejo in Nicaragua, and

was of great interest in proving that this species of Tapir extended

its range northwards so far. Mr. Sclater also remarked that it would

be of still greater interest now to ascertain to what species the Mexi-

can Tapir was referable, it being well ascertained that a species of

this genus occurs in the southern parts of Mexico*.

A letter was read from Dr. G. Bennett, F.Z.S., dated Sydney,

February 2 1st, and addressed to the Secretary, in which details were

given respecting the rediscovery of Casuarius australis in Queens-

land, and photographs were enclosed of a specimen of this bird re-

cently received by the Sydney Museum.
• Dr. Bennett's communication enclosed a copy of the following

letter, addressed to the Editor of the ' Sydney Herald ' by Mr. W.
Carron, the only survivor of Kennedy's Expedition, during which

the original example of Casuarius australis had been procured :

—

" Botanic Gardens, Sydney,

8th February, 1867.

"Sir,—In the ' Herald' of to-day is a letter from Mr. G. Krefft

* " Our Museum " {i. e. that of Copenhagen) " possesses a very bad and much
mutilated skin (without any bones) of a Tapir from Mexico (Oaxaca), brought back

in 1843 by the late botanist Prof. Liebmann. It is indeed too bad to found any
decisive opinion upon it ; but I cannot find any difference between it and the

common American Tapir {Tapirus americanus)."—Prof. Reinhardt, in litt.
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of the Sydney Museum, giving the description of a Cassowary lately

obtained by Mr. G. Randall Johnson at Rockingham Bay, and also

alluding to one shot by Mr. Thomas Wall while on the expedition

to Cape York with the late Mr. E. B. Kennedy.
" I have just seen the bird sent to the Museum by Mr. Johnson,

and think it is identical with that shot by Mr. Wall in the vicinity

of Weymouth Bay in November 1848 ; but the description given of

the latter as quoted from Gould's work on 'Australian Birds' is not

correct. I am aware that in the few remarks on Wall's bird, which
appear in my narrative of Kennedy's expedition, there is an error as

to the colour of its helmet or comb, which was black, not red (the

redness referred to the wattles), an error which I have before corrected.

As I was present when Wall's bird was shot, and helped to eat it, I

had a good opportunity of knowing something about it. Instead of

going in flocks of five or six together, it is certainly a solitary bird,

and would appear to be very scarce, as only two others were seen by
our party during the whole journey from Rockingham Bay to my
furthest camp at Weymouth Bay, in latitude 12° 25' S. This bird

had shorter but larger legs, a heavier body, and shorter neck than

the Emu, the colour very dark, its habits, too, being unlike those

of the Emu. It appears to confine itself to the gullies in the thick

jungles with the Brush-Turkeys and Jungle-fowl, feeding on the

various fruits found there, even swallowing the large seeds of Casta-

nosperrmiin and Pandaniis. Mr. Wall took every care of the skin

he was able to do ; but it was completely destroyed before he died,

together with my own specimens at Weymouth Bay. This bird was
certainly very large, and furnished our whole party with a better

supper and breakfast than we had enjoyed for some months, or than

poor Wall was destined to enjoy again (as he and all his companions,

with the exception of myself and one other, had died in six weeks
after from want of food) ; but there was not one in the party who
would not have eaten more if he could have got it, every meal being

divided with the greatest nicety, and having been so for a long time.

"I am, Sir, yours, &c.,

"W. Carron."

A letter was read, addressed to Professor Owen by Sir Walter

Elliot, K.S.I., F.Z.S., and communicated to the Society by Prof.

Owen, containing some corrections of notes contributed by Sir Walter

Elliot to paper recently contributed by Prof. Ovveu to the Society's

• Transactions ' *.

This letter will be published entire in the Society's ' Transactions.'

Mr. E. Blyth, C.M.Z.S., exhibited a skin of a Quail shot near

Missouree, new to the fauna of Continental India. This species had
been described and figured in the ' Knowsley Menagerie,' pt. 2, as

Rollulus sujierciliosus ; but Mr. Blyth considered that it belonged

* " On some Indian Cetacea collected by Walter Elliot, Esq." By Professor

Owen, F.R.S., F.Z.S., &c. (Trans. Zool. Soc. vi. p. 17).
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more strictly to the true Quails, and should be made the type of a

new genus proposed to be called Malacoturnix.

A communication was read from Dr. A. Leith Adams, containing

a description of a new fossil Dormouse from the quaternary forma-

tions of Malta, proposed to be called Myoxus melitensis.

This paper will be published in the Society's 'Transactions.'

Dr. J. Murie read a memoir on the dermal and visceral structures

of the Kagu (Rhinochetus jubatus). Sun-bittern {Eurypyga helias),

and Boatbill {Cancroma cochlearia), as observed in specimens of

these birds recently deceased in the Society's Gardens.

This paper will be published in the Society's ' Transactions.*

The following papers were read :

—

1 . On the Passage of the Young to the Pouch in the Kan-
garoos {Macropus and Halmaturus). By E. S. Hill.

Communicated, with Remarks, by Prof. Owen, F.R.S.,

F.Z.S., &c.

[I have been favoured by an esteemed correspondent with the fol-

lowing letter, which, from past experience of his accuracy of obser-

vation, I confidently communicate as a document of genuine scien-

tific value, in elucidation of the interesting problem in animal-gene-

ration to which it relates.

I am not aware that the phenomena of the transport of the young
to the pouch have been previously observed in Kangaroos in their

native wilds ; at least I know of no record of such observations.

"What physiology has hitherto taught on this subject has been based
on experiments on Kangaroos in captivity made a few hours after

the uterine foetus had become a mammary one, and on the single

observation by the Knowsley superintendent of the parturition of a

captive Potoroo {Bettongia), recorded by the late Earl of Derby in the

'Proceedings' of this Society for November 12th, 1844,—R. O.]

" Woollahra, Sydney,
23rd January, 1867.

" Recently I visited the caverns (breccia caves of Wellington Val-

ley) discovered by Sir T. L. Mitchell, our once Surveyor General,

situated about 280 miles from Sydney, for the purpose of reporting

whether it would be desirable to have a collection from that quarter.

Mr, Kreflft, of our Museum, was sent, and what bones he got will

figure at the Paris Exhibition. Winter is the proper time to work
there, and not less than two months for the purpose,

"At the risk of being tedious, I am about to mention a fact which
occurred at the early part of last winter, one which may never occur
to me again, and which in all probability has not occurred before

under observation.
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" Many people in this country still entertain the popular tale that

the young of the Kangaroo is formed and grows on the teat, and
cheat themselves into the belief that it is a truth. Others more in-

dustrious still disseminate the tales of stock-men, who broadly assert

that they have watched the development, and have killed hundreds
of adults with the young in that state. Backed by the fact that these

young bled at the mouth when forced from the teat, it is very easy

to swell the ranks of believers in these popular notions, but difficult

to get any one to search out the truth or to alter their expressed
opinions.

"Hunting on the mountains at the time referred to, about 100
miles from Sydney, for the double purpose of getting specimens of

the Wallaroo {Macropus robustus) for our Museum, and entertain-

ing a couple of friends in the sport, I was quietly ensconced under
shelter of some rocks, waiting for any game which might be disturbed

from the back country by my aboriginals, who were sent around for

that purpose as soon as we had taken up our proper position to re-

ceive any coming within range. I had not been placed half an hour
before I heard the well-known sounds of game, and immediately
afterwards saw in the van a fine doe Wallaroo, followed at some
distance by half a dozen others of both sexes.

" I was perfectly secure, and down wind, and almost sure to get a

shot, but desired to have a large black male, which I saw among
the troop. So soon, however, as the doe came within 30 yards she

sat up for a moment, then squatted and put her head towards the

ground, aud picked up, as I thought, a piece of stone with her lips
;

in an instant, with her hands back to back, she seized her pouch,

stretched it open and inserted her head, ears and all, to the very

neck, in which position she remained half a minute, then, with-

drawing her head and looking all round (the companions had halted

in the distance at the same time as hei'self) and seeing all safe, put

her head in again as before. Suddenly there was a move among
the lot, and to all appearance they were for another direction. I at

once shot the doe, examined the pouch, and found that her care and
solicitation had been bestowed on the young, just born, which had
been conveyed to the pouch by her lips.

" That, however, was not conclusive to one of my friends. In the

grey of the following morning, not far from our camp, very quietly on

a ledge of rocks sat a Wallaby {Halmaturus) engaged at her pouch :

it was shot ; the young evidently had only just been conveyed there,

and had not hold of the nipple. In the course of the day fourteen

others were added to our bag, two females of which I dissected and
found a young one, or foetus, in each. This was conclusive.

" Believe me,
" Very faithfully yours,

(Signed) "E.S.Hill."

[If reference be made to the ' Proceedings ' of our Society for No-
vember 26th, 1833 (vol. i. p. 132), the conclusions from the experi-

ments on Macropus major there recorded were " that parturition
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takes place in the erect and not in the recumbent posture," "that
the fore paws were not used for the transmission of the foetus, but

to keep open the pouch ready for its reception, while the mouth
would be the means by which it would be deposited therein, and,

perhaps, held over a nipple until the mother felt the sensitive extre-

mity grasped by the young one." I was led, also, to suggest, from
" the ease with which the mother could reach with her mouth the

orifices of the vagina and pouch," that the young might be so trans-

ferred from the one to the other.

The superintendent of Lord Derby's menagerie, however, reported

that the ' Bettoiigia,' "backing as it were into a corner of her cage,

in this situation produced the young one, which, after its birth, she

took up in her fore paws and deposited in the pouch."
Mr. Hill's observations, in which I am disposed to place more

confidence, distinctly testifies to the lips or mouth as the instrument

of transport, the fore paws aiding precisely in the manner observed

in my experiments. The Knowsley observation accords with Mr.
Hill's in the circumstance of the foetus being dropped on the ground
when expelled from the vagina : as may be inferred, at least, from
the expression that "after its birth she took it up and deposited it

in the pouch" (Proc. Zool. Soc. 1844, p. 163), Whether this cir-

cumstance of the parturition is constant, viz. the dropping of the

foetus on the ground, or whether the fcetus may, occasionally, be
received by the mouth from the vulva, I am still disposed to regard

as a matter for ulterior observations. But the main fact of the

conveyance of the foetus to the pouch by means of the mouth may
now be held as the more probable (at least the more usual, if not

the constant) way in the genus Maa-opus.—R. O.]

2. On some Points in the Anatomy of Globiocephalus svineval

(Gray). By Alexander Macalister, M.D.^ Demon-
strator of Anatomy, Royal College of Sm-geons, Ireland.

Through the kindness of Dr. Carte, Director of the Natural His-

tory Museum of the Royal Dubhn Society, I have had the opportu-

nity of dissecting some parts of a Cetacean belonging to the above
species, and in its structure I have found what I think are peculiari-

ties worthy of record. The individual was a very young one, caught
on the west coast of Ireland, near Ballina, north-west of co. Mayo,
and when recent measured nearly 6 feet iu length. The skeleton

was but imperfectly ossified, the lateral and spinous processes of the

vertebrae being yet cartilaginous and flexible for the most part.

Most of the soft parts had been removed before the specimen was
sent up to Dublin ; but the pharyngeal and laryngeal apparatus was
untouched, as likewise were the anterior extremity and a few of the

spinal muscles ; it was of these few parts that I was enabled to make
a careful examination. (In the accompanying woodcut (p. 478) the
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head is rotated a little, so that the under surface of the lower jaw

is turned forwards ; and the tongue is removed ; the latter was gone

before the animal was submitted to my notice.)

The observations which I have subjoined may be grouped into

three series : 1 st, regarding the anatomy of the pharynx and larynx ;

2ndly, regarding the spinal muscles ; and Srdly, regarding the struc-

tures forming the anterior extremity.

Globiocephalus svineval.

a. Scalenus posticus, b. Scalenus medius. c. Scalenus anticus. d. Trachelo-

mastoid. e. Eectus capitis posticus major. /,/. Stylo-keraticus. ^. Squamo-
keratic joint, h. Stylo-pliaryngeus. i. Carotid artery, k. Sterno-tliyroid.

I. Thyroid cartilage, m. Front of same. n. Thyro-hyoid. o. Posterior

cornu of hyoid bone. p. Hyo-keratic. q. Superior constrictor, r. Pterygo-

keratic. s. Superior constrictor, t. Stylo-hyoid.

The anatomy of the pharynx diifers in many respects from that

of Balcenoptera rostrata, and likewise from that of Delphinus and

Phoceena ; in general, however, its modes of arrangement are more

closely allied to those of the latter species than to those of the former.

The pharynx is a wide ovoid bag with a large anterior opening

communicating with the mouth, from which, however, it was sepa-

rated by a thick round crescentic fold, which bounded the isthmus

faucium upon three sides, and was attached to the base of the tongue

below by the extremities of its cornua. This fold was smooth, but

showed no trace of a uvula in its centre ; but on dissecting from its

surface the mucous membrane, a thick sphincter isthmi faucium or

palato-glossus muscle was brought into view. This muscle, in com-

mon with its fellow of the opposite side, arose from the middle line

of the velum pendulum palati, and was inserted into the side of the

base of the tongue ; this muscle, when it acted, was capable of oc-

cluding perfectly the oral aperture of the pharynx, a condition of

probable occurrence in the respiratory actions.

The openings of the posterior nares passed upwards and forwards

from the pharyngeal cavity above and behind the opening into the

mouth ; these apertures were separated from each other by a septum,

which did not extend as far backwards as the lateral boundaries of
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the canal ; so the tube was single at its pharyngeal end for a short

distance ; its mucous walls were thick and slightly moveable, having

a muscular ring subjacent to the lining membrane. This sphincter-

like arrangement arose from the median ridge of the basisphenoid,

and surrounded the aperture of the nares ; from its position it was

evidently a displaced representative of the levator palati muscle

;

here, however, it is developed as a constrictor naris. Below, the

pharynx contained the tubular prolongation of the glottis, which in

this species resembled that of the Porpoise in the cohesion of its

sides, as the aryteno-epiglottidean folds were prolonged nearly to

the extremities of the arytenoid bodies and of the epiglottis ; these

folds contained the aryteno-epiglottic muscles. In Balainoptera

the glottis differs remarkably in being arranged in a freer manner,

as two-thirds of the prominent portions of the arytenoids and epi-

glottis are perfectly unattached to each other.

The opening of the oesophagus was marked by a sudden con-

striction, and was placed below the level of the cricoid cartilage,

which was deficient anteriorly.

The pharyngeal mucous membrane being removed, the three con-

strictors were exposed, arranged nearly in their usual manner. The
inferior had its origin from the posterior margin of the cricoid and

thyroid cartilages, and was inserted into the median raphe ; below

it were the inferior laryngeal nerves ; and in shape it was quadri-

lateral and very narrow. The middle constrictor was rather thicker

and somewhat triangular ; it arose from the posterior cornu of the

hyoid bone and by some fibres from the stylo-hyoid cornu (the latter

corresponding to the occasional syndesmo-pharyngeus of some ani-

mals, and rarely of man) ; its fibres ran backwards, expanding, and

were inserted into the median raphe, where they were wide and thin

and overlapped by the last described.

The superior constrictor, whose fibres were closely connected to

those of the palato-pharyngeus, formed a thick stratum surrounding

the anterior extremity of the pharynx ; it arose from the inner sur-

face of the internal pterygoid plate, extending into the posterior

nasal orifice to a distance of 3 inches from the pharyngeal level of

that opening ; its fibres likewise arose from the j)OSterior border of

the palatine bone and from a dense fascia, corresponding to an in-

wardly displaced intermaxillary ligament, which extends from the

angle of the maxilla to the edge of the stylo-hyoid cornu ; from

these origins the fibres ran downwards, inwards, and backwards to

be inserted into the raphe. The most internal fibres were continued

over the others, and on a plane superficial to the middle and even to

the inferior constrictor ; these, though in this instance inseparable

from the rest of the mass, yet, from the nature of their insertion, I

would judge to be the representative of the muscle not infrequent in

some animals, and called by Meckel azygos pharyngis. This muscle

sometimes occurs as an irregularity in human anatomy (Proceedings

of the Royal Irish Academy, vol. ix. pi. 5. f. la).

Within the constrictors, although there was no distinct posterior

faucial pillar in relation to the soft palate, yet there was a strong
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broad palato-pharyngeus muscle, which arose from the posterior

border of the palate bones opposite the median line of the velum

and above and behind the palato-glossus; from this point the muscles

of both sides diverged, and, passing beneath or on the inner aspect

of the superior constrictor, were inserted into the vertebral edge of

the thyroid cartilage. There was no trace of a tonsil ; nor anteriorly

could any rudiment of a salivary gland be found, even though I

searched in the locality corresponding to the place where Dr. Carte

and I found a rudimental parotid in Balcenoptera rostrata.

In the dissection of the neck I found the following muscles con-

nected with the hyoid bone and larynx :— 1. Sterno-hyoid, arose from

the upper edge of the sternum and ran to the body of the hyoid bone.

2. Sterno-thyroid, from the back of the sternal extremity of the car-

tilage of the first rib to an angular line on the thyroid cartilage ; in

direction it ran upwards and inwards, and it overlapped the common
carotid artery. This muscle was not found by Dr. Carte and my-
self in Bal<s7ioptera ; its costal origin is interesting, as a correspond-

ing attachment is sometimes its sole origin in Man, as described by
Hallett and others, 3. Thyro-hyoid, from above the oblique line

on the ala of ihe thyroid cartilage to the posterior border of the base

of the OS hyoides. 4. Crico-thyroid, quadrilateral in shape, eutirel}'

covered by the sterno-thyroid, passed from the front of the cricoid

cartilage upwards and forwards* to the posterior edge of the thyroid.

5. Hyo-keratic {Kepas, cornu), probably a modified hyo-glossus, arose

from the anterior edge of the body of the hyoid bone, and was in-

serted into the hinder and upper edges of the stylo-hyoid cornu

;

this muscle was short, broad, and thick. 6. Stylo-keratic, arose

from the squamous bones, external to the articulation between the

stylo-hyoid cornu and the base of the skull ; from this point it ran

downwards and backwards to be inserted into the upper third of the

stylo-hyoidean cornu. 7. Stylo-hyoid, a piriform muscle remote

from the last named, arose from the squamous bone internal to the

afore-mentioned articulation, and was inserted into the posterior or

great cornu of the hyoid bone ; its origin was placed on a plane in

front of the next muscle, stylo-pharyngeus ; its belly crossed over

the stylo-hyoid bone, and its tendinous insertion crossed the external

carotid artery and the lingual nerve. 8. Stylo-pharyngeus, arose from

that portion of the squamous bone behind the styloid articulation,

posterior to the last described, and was inserted into the superior

edge of the thyroid cartilage, upon which there was an oblique ridge

for its insertion. This muscle was narrow at its origin, and over-

lapped in its course the glosso-pharyngeal nerve, internal and external

carotid arteries, and the rete mirabile formed by the former vessel

;

its insertion was superficial to the middle constrictor of the pharynx,

and was separated from the attachment of the sterno-thyroid by a

small part of the origin of the thyro-hyoid muscle. For these

muscles I have preserved the name stylo, although they have in

reality no true styloid attachment. 9. Basio-thyro-hyoid, arose

* All iliese positions have reference to the animal as placed resting on its ven-

tral aspect.
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tendinous from the basilar process of the occipital bone, and ran back-

wards to be inserted into the posterior border of the thyroid carti-

lage, the thyro-hyoid membrane, and the posterior cornu of the

hyoid bone. This muscle underlay the last named, with which it

was partly continuous ; it seemed to be an expanded representative

of the cephalo-pharyngeus of Theile (figured as a human muscle in

the Proc. R. I. A. vol. ix. pi. 6. f. 1 b).

Relating to the actions of these muscles, there are many points

very well worthy of note ; but I refrain from making any observations

at present on the subject, as they will be detailed at length by Dr.

Carte and myself on a future occasion in connexion with the anatomy
of Balcenoptera rostrata.

The muscles of the spine which remained in the specimen were :

—

1. Depressor caudae. 2. A fragment of levator caudse. 3. A small

part of latissimus dorsi ; besides the following: —4. Scalenus an-

ticus, from the first rib to the front of the transverse processes of

the upper cervical vertebra. 5. Scalenus medius and posticus con-

joined, from the first and second ribs to the upper cervical transverse

and spinous processes ; the portion attached to the latter was pro-

bably the germ of the serratus posticus superior, which otherwise

was not visible. G. Trachelo-mastoid, from the transverse process of

the first cervical vertebra to the external side of the occipital bone at

the junction of the exoccipital and paramastoid elements. 7. Rectus

capitis posticus, from posterior part of the atlas to the hinder edge

of the foramen magnum and occipital bone above that level. 8. Rec-

tus capitis anticus, from the front of the bodies of the cervical ver-

tebrse to the basilar process of the occipital bone.

Tiiere were some points of interest in the dissection of the paddle

or fore limb. On removing its thick greyish-black integument, all

the bony elements of the typical anterior extremity were found in it,

although some, as the carpus, metacarpus, and phalanges, were
purely cartilaginous ; consequently the exact number of the latter

could not be distinctly reckoned. The dorso-scapular group of

muscles had been removed before the subject was examined ; but

traces of a deltoid supraspinatus and infraspinatus existed, though
there was no sign of a teres minor or teres major, which are present

in Dolphins.

The subscapularis, which was attached as usual to the subscapular

fossa and inner side of the head of the humerus, was completely

intersected by eight tendinous planes slightly radiating towards the

posterior edge : this point is of interest, as in Balcenoptera rostrata

there is hardly any sign of these intersections, otherwise so uniformly

found in so many animals. This muscle does not pierce the capsule

of the shoulder, nor is there a bursa beneath its tendon.

The coraco-brachialis was short and fleshy, arising from the front

of the coracoid process, whence it passed to be inserted into the cap-

sule of the shoulder and into the front of the neck of the humerus.

This corresponds to the short variety of this muscle described by
many anatomists, noticed by Mr. Wood and others as an occasional

occurrence in Man (Journal of Anat. & Phys. vol. i. p. 4". f. 2),

Proc. Zool. See— 18(J7, No. XXXI.
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I have seen it in Man, Cebus capucinus, Ateles, Cercopithecus,

Mucacus, Horse, Seal (although Meckel denies its existence in the

latter animal) ; and it has been noticed by others in the Dog,

Cat, Ichneumon, Marmot, Ornithorhynchus, Deer, Porpoise, &c.

(for references vide Wood, loc. cit. p. 51). The chief interest of

this fasciculus consists in its being the fore-limb equivalent of the

pectineus in quadrupeds (or the adductor brevis accordinff to Mr.
Wood).

There were no traces of any other muscles in the arm or forearm.

The triceps and forearm muscles present in the Balcsnoptera were

here represented only by intersecting threads of fibrous tissue totally

devoid of muscularity. The shoulder-joint had a distinct capsular

ligament lined by a synovial sac ; the former was not perforated by

any of the neighbouring tendons, and, though thicker below than

above, yet had no trace of the inferior scapulo-humeral accessory

ligament present in Balcenoptera. No other joint in the upper limb

presented a synovial membrane, all being referable to the amphi-

arthrodial order of synchondroses. Of the other joints in the body, a

synovial capsule existed for the stylo-hyoidean articulation with the

squamous bone, but I could not find one for the lower jaw.

I did not notice any undescribed peculiarities in the skeleton

worthy of record ; the stylo-hyoid cornu was joined to the body by
a round arched ligament of some little length, not like the close

union which occurs in Balcpnoptera rostrata ; the latter is repre-

sented (I believe, erroneously) as possessing a long intervenient liga-

ment, in the article "Cetacea" in Todd's 'Cyclopaedia of Anatomy
^nd Physiology.'

3. Description of a Ncav Species of Cassowary from Northern

Queensland. By Gerard Krefft, F.L.S., C.M.Z.S.^

Curator and Secretary of the AustralianMuseum, Sydney.

The existence of a species of Cassowary in the northern part of

Australia has been known for many years, from native ornaments in

which Cassowary feathers form a part, and from the report of the

survivors of Kennedy's expedition, who state that they actually shot

one of these birds. Mr. W. S. Wall, late Curator of this Museum,
has even gone so far as to give a very brief description of a Cassowary

in a defunct Sydney newspaper, published in June 1854. Gould has

quoted this description in his ' Handbook on the Birds of Australia,'

accepting the name j)roposed by Wall, of Casuarius australis, though

Wall's description (?) was founded on nothing more than the remarks

of one of Kennedy's men, that they had shot a bird unlike an Emu
with wiry feathers and a topknot or helmet.

The brief account which Wall gives us is as follows :
—" The body

thickly covered with dark-brown wiry feathers; on the head is a

large prominence or helmet of a bright red colour, and to the neck
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are attached like bells six or eight round fleshy balls of bright blue

and scarlet."

Mr. Carron, who gave some notes to AVall about this bird, has

assured me that this specimen had uo red helmet, that its plumage
was not brown, but black, and that it was not true that twelve

hungry men made a meal of a single leg, and had enough and some
to spare. So much, therefore, for this very vague account quoted

by Mr. Gould.

The Cassowary which I am now about to describe was presented

to the Australian Museum by Mr. G. Randall Johnson, who informs

me that it was shot by him when on a visit to Messrs. Scott and Co.'s,

Herbert Station, in the Gawnie Creek Scrub, near Rockingham Bay,
Mr. Johnson has furnished me with a description of the appearance

of the fleshy part of the neck in the living bird, and is anxious to see

some former statements made by him through Dr. Ferd. Mueller

corrected ; and as the newspaper account given by Dr. Mueller will

probably be quoted by other writers, I call the attention of the Fel-

lows of this Society to the fact that it contains man}^ inaccuracies.

When announcing the discovery of a Cassowary, Dr. Mueller sug-

gested that, if new, it should be named in honour of the discoverer ;

and acting upon this I beg to propose the name of Casuarius john-
soni for it.

General plumage black, the feathers being brown at the base, and
black from about the middle to the tip ; head surrounded by a com-
pressed helmet, the height of which is about equal to its base ; skin

of neck smooth, without any folds or hair -covered ridges like those

shown on the back of the neck of Casuarius yaleatus ; thin soft

hair-like feathers cover the neck ; on each side the lower part of the

neck is furnished with a few thick glandular fleshy ridges, which in

the living bird are deep blue ; helmet horny colour (dirty light

brown in Mr. Johnson's notes) ; irides rich light brown ; the skin

from the bill along the top of the head and extending 5 inches down
the back of the neck marine blue ; below this, still following the

back of the neck down to the point at which the feathers become
thick, the coloration is of a cinnabar-red ; the underside of the head
and throat from the bill downwards ultramarine blue

;
glandular

portion of neck dark blue. Wattles, two in number, bright red, and
4 inches long. The rudimentary wings are provided on the right

side with five long smooth shafts ; a sixth, nail-like and not more
than I inch in length, finishes the series. The left wing has four

long and straight shafts and a fifth curved one of about 2 inches in

length. Toes moderate, rather blunt, except the inner one, which,

springing from a broad base, is scarcely curved, and tapers towards

a sharp point.

This Cassowary, I am told, confines itself almost entirely to the

more open parts of the scrub, and seldom ventures out on the plains.

During July, August, and September its food consists chiefly of an
egg-shaped blue-skinned berr}', the fruit of a large tree ; this, toge-

ther with herbage, probably forms its diet for at least that portion

of the year.
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4. Preliminary Observations on the Anatomy of Pontoporia

blainvillii. By Dr. H. Burmeister, F.M.Z.S.

Some weeks ago one of my friends brought me the dry body of

a specimen of Pontoporia blainvillii, which was taken hving in the

mouth of the River Gueguen Grande, in 38° 33' S. lat. The body

had lost all the external flesh and the greater part of the viscera,

and could only be made use of for a skeleton, which is now exhi-

bited in the public museum of Buenos Ayres.

As the internal structure of this interesting animal is entirely

unknown, I beg leave to communicate to the Zoological Society my
observations made during the examination of the body, some of them

being very curious, and worthy, as I believe, to be known to science.

I will not speak of the general figure of the animal and its colour,

because most of the external surface was lost ; but I may mention

that another entirely well preserved individual in our museum has no

trace of the white stripe on each side of the body which is repre-

sented in D'Orbigny's figure (Voyage, Mamm. pi. 23). The upper

part of the whole body is blackish grey, and the whole underside white,

which colour extends halfway up the sides, and occupies also the

under jaw and the sides of the head. But the general figure of both

animals is the same, and therefore I cannot doubt that my species

is the same as that figured by D'Orbigny.

As the skull is already well known by the figure in the work above

mentioned, I will not enter into a description of that part of the

skeleton, especially since Mr. Flower, one of the best-informed ob-

servers of the skeletons of the Cetacea, is occupied with a compa-

rative description of the skulls of Pontoporia and Inia, the former

sent by myself to Dr. J. E. Gray for the British Museum.

I will therefore begin my description with the vertebral column,

which is composed of forty-two vertebrae, divided into seven vertebrae

of the neck, ten of the back, seven of the lumbar portion, and

eighteen of the tail, of which the first five are provided with infe-

rior spines or hsemapophyses.

The seven vertebrae of the neck are all free, and none of them

anchylosed; they have together an extent of 1" 10'", each of the

first two being 5'" long, and the five others 2^'". Only the second

vertebra has a strong reclined spinous process, and very broad thick

transverse processes ; the five following have no spinous processes,

but transverse processes of different size and form. The transverse

process of the third vertebra is somewhat larger than the same part

of the fourth, and the fifth vertebra has the smallest transverse pro-

cess of all ; but on the lower margin of the body of the same ver-

tebra springs up another thick and short tubercle, which is already

indicated on the fourth vertebra, and presents itself also on the two

following. To this lower tubercle of the seventh cervical vertebra

is attached the capitulum of the first rib.

The ten dorsal vertebrae have together an extent of 6 inches, each

one being somewhat longer than its predecessor ; so that the first is
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only 3 lines long, and the last 10 lines. The spinous processes are

not very high, but tolerably broad ; the anterior one much inclined;

the posterior directed more perpendicularly, and double the breadth

of the former. The transverse processes decrease in length from the

first to the seventh, but increase in breadth ; and from there to the

tenth they become again longer, as well as broader, the tenth being

16 lines long, and the seventh only 7 lines. Each of these processes

has a projection on the anterior margin near the base, and an oblique

truncated tip, to which the rib is articulated.

The seven lumbar vertebrae are the largest and strongest of all,

the first being 1 1 lines long and the seventh 12 lines. All have high

and large spinous processes, which become somewhat higher poste-

riorly, so that the three last lumbar vertebrae are the highest of all.

The transverse processes of these same vertebrae are extremely broad,

and not directed forwards as in the typical Dolphins, but rather

backwards : near the base on the fore and hinder margin of each pro-

cess is a prominent tubercle, which is stronger on the fore margin

than on the hinder ; and by these projections the processes are

united to each other. Even on the fourth, fifth, and sixth lumbar

vertebrae the tubercles overlap each other, the hinder of the anterior

vertebra lying upon the fore ones of the posterior (see fig. 1), and

Fig. 1.

Ponfoporia Main villii.

The second and third lumbar vertebrae, natural size, seen from below.

a a. Second vertebra, b h. Third vertebra.

forming in this manner a sort of secondary articulation between the

vertebrae, which must make the movement of the lumbar portion of

the body very strong, and the vertebral column, if contracted, very

firm.

The eighteen caudal vertebrae are of very different form and

size, and have together a length of 9 inches 8 lines. The first five

have inferior spinous processes, and the same, with the sixth, also

superior spines ; but each one is somewhat smaller and lower than

the foregoing. The transverse processes are much shorter than in

the lumbar portion, and do not touch each other with their tubero-

sities ; they soon become smaller, and lose their prominent tip. This

decrease is so rapid, that already the fifth caudal vertebra has no
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longer a true transverse process, but only a sharp lateral crest per-

forated at the base by a perpendicular foramen. This perforation

is also seen on the sixth, seventh, and eighth vertebrae, but becomes

somewhat more directed to the centre of the vertebra. With the

ninth caudal vertebra these two perforating channels go to the cen-

tral part of the vertebral body, which is now only a circular piece of
3-4'" in thickness, somewhat more truncated on the under margin,

and somewbat sharper on the upper. After the fourteenth vertebra

I can find no more perforations, the four last being very small and
short nodules of decreasing size. All these, as far as the twelfth

from behind, are enclosed in the axis of the caudal fin.

The animal has ten pairs of ribs attached to the dorsal vertebrae.

The first pair is short, only 2" 4'" long ; the largest ribs are from the

fourth to the eighth, each of these is 6 inches ; the last is 3" long.

The first four pairs have double attachments, and are divided at the

superior end into two prominent processes ; the lower, being the ca-

pitula costse, are attached to the body of the last cervical and three

first dorsal vertebra? ; the upper are the tubercula costse, of broader

but shorter extent, and attached only to the transverse processes

of the first four dorsal vertebrae. All the other ribs have only a

single superior dilatation attached to the transverse process, and cor-

responding to the tuberculum of the former. At the lower end the

ribs are somewhat broader, and truncated, and united by a small

cylindrical sterno-costal bone with the breast-bone or sternum. This

bone is composed of two distinct pieces, the anterior of broad subtri-

angular figure, the hinder smaller and oblong. To the very promi-

nent parts under the fore edges of the first is attached the first pair

of ribs, and near the posterior retracted edge the second pair. The
second oblong piece of the breast-bone is united by a cartilaginous

substance with the first, and bears also on each side two pairs of ribs,

being united with them by sterno-costal bones. The first of these

bones is broad and flat, and 7 lines long ; the others more cylin-

drical, thinner, and longer, the fourth being 1" 10'" long. The
fifth and sixth ribs have also sterno-costal bones, united to the end

of the sternum by elastic substance ; but the hinder ribs have only

a short incurved conical cartilaginous epiphysis.

The bones of the anterior members or breast-fins are of the com-
mon cetaceous form. The scapula is triangular, with a curved

superior margin, 3^ inches long, and has two large anterior pro-

cesses above the glenoid cavity, the superior or acromion being I inch

long, and the inferior or coracoid process | inch. In the upper arm
is a very strong bone, li" long; and in the forearm the two usual

bones of nearly equal size, the hinder or ulnar bone being somewhat
more prominent at both ends. The whole carpus is cartilaginous,

but includes four very small spherical bones, of which the largest,

like a pea, is situated in front of the junction of the radius with the

idna, and the smallest, like a small shot, before the thumb. The two

others are placed between the connexions of the second, third, and

fourth metacarpal bones. These bones are tolerably strong ; but the

same bone of the thumb or first finger is extremely small, and en-
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tirely attached to the cartilaginous carpus. It has only a short car-

tilaginous tip on the other end. The four following fingers have all

a large cartilaginous articulated axis, which includes in the first or
second articulation an ossified nucleus. The second finger has six,

the third five, the fourth three, and the fifth two articulations, the
last of all being only a thin conical prolongation. A similar carti-

laginous conical piece is situated between the third and fourth fingers,

in the substance of the fin near the exterior margin.
Of the posterior members I have found only the usual small pelvic

bones, situated on each side of the anal cleft.

From the fortunate circumstance that some parts of the viscera

were preserved in a dry state in the interior of the body, I had the
good fortune to be able to examine the larynx with the trachea, and
the oesophagus with the stomach. I found in one of these parts a
curious peculiarity, which I will explain by the aid of the annexed
figure, of two-thirds the natural size.

The larynx (fig. 2, p. 488), which has the usual prolonged conical

form above (a), is very large below, the thyroid cartilage (b) being
extended on each side to a distant arch, which is united behind by
articulation with the cricoid cartilage (e). Beyond this cartilage

the trachea begins as a large channel or tube, which is surrounded
by three or four spiral cartilaginous rhigs of the construction usual

in all Cetaceans {d). Then it divides into three branches of unequal
size—two superior smaller, and one inferior wider. Of the two supe-

rior the left (e) is somewhat wider than the right (/), but of the

same construction as the commencing trunk and the central branch
of the trachea, and perhaps also of the same length ; but both
branches were cut away in the specimen examined, the left being

1^ inch long and the right only 1 inch. The longer, middle branch

(ff) was preserved to the end, and had a length of 3 inches, then it

divided into two branches, of which the left (A) is also somewhat
wider than the right {/c). There is no doubt that these branches
represent the two bronchi of the other air-respiring vertebrata ; but

it is curious that the difference in size is much greater than is usually

the case. I could follow both bronchi to their end, where they pass

into the cellular texture of the lung and lose their cartilaginous rings.

The right bronchus was shorter than the left, as well as narrower.

It would be very interesting to know whether the lungs are also

divided into four parts, or only into two as is the rule ; but having

found no trace of this organ in the dry body I can say nothing of its

form.

Of the other viscera, I have found in sufficiently good state of pre-

servation the oesophagus and the stomach. The first is 6 inches long,

a large channel without any peculiarity ; but the second has also its

peculiar configuration. It is formed by a great oviform sac, which
is extended at both ends into a perpendicular pouch. The pouch of

the left side, near the entrance of the oesophagus, is of the size of a

pigeon's egg, but not very strongly separated from the central sac.

The internal surface is somewhat rugulous, but the wrinkles are very

fine and irregularly disposed. The central sac has a length of
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Fig. 2.

Larynx and trachea oi Ponto2yoria blainvillii, two-thirds of the natural size,

seen from above (dorsal side).

a. Epiglottis, b b. Lateral arches of thyroid cartilage, c. Cricoid cartilage,

c?. Trunk of the trachea, e. Left branch. /. Right branch, g. Continua-
tion of the trunk, h. Left bronchus, k. Eight bronchus.
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4 inches, is about 2 inches wide, and on the interior surface is pro-

vided with about six highly elevated folds, which have other, smaller

folds between them. Both begin and end on the entrances of the

two pouches at the ends of the stomach. The right pouch, situated

near the pylorus, is smaller, but of the same figure and construction

as the corresponding one of the other or left side. Over this pouch on

the right end a high transverse circular fold separates a small chamber

from the central stomach ; and this part, after the fold, which is

separated into three different lobes by other folds, must be regarded

as a separate stomach, or a propylorus, because from it begins the

duodenum. There was only a short portion of this intestine ; but I

could observe soon after the beginning of it an expansion, like a

lateral pouch, which is also known in Phoccena, and very well figured

by Eappin his interesting work on the 'Cetacea' (Tiibingen, 1837-

38), pi. 6. f. 3/. I find thus a general resemblance in the stomach

of Pontoporia to that of Phoc^na, if we regard only the fundamental

type of both, and not the particular execution of this type in the

different genera.

In the pouch on the right side of the stomach I found some
teeth of a Cephalopodous animal, belonging to the family of Loligo,

and also the lenses of the eyes of animals of the same group. This

proves that Pontoporia is a marine animal, and that it goes only

from curiosity or necessity in stormy times into the mouths of rivers.

The individual which we have had for a long time in the Museum
was taken near Maldonado, and is also a young animal ; but we have

skulls of full-grown size, 16" long, which prove that the whole

animal may be 4 feet long, the skull being somewhat more in length

than the third part of the whole body. My young specimen is

30 inches long, and the skull measures 1 1 inches. Under these cir-

cumstances I cannot believe that the large Dolphin of 1 5 feet in

length, seen by Freminville on the coast of Brazil, which Dr. Gray
mentions in the ' Catalogue of Seals, &c.' p. 232, was of this species.

Note.—As I propose to give an extended description of the ske-

leton and the other parts, illustrated by well-executed figures, in one

of the forthcoming numbers of the 'Aii-les del Museo publico de

Buenos Aires,' I have not thought it necessary to enter here into

any further details respecting their structure.

5. Notes upon some Interesting Chinese Shells, with a De-

scription of Two or Tliree New Species of Unionidce, col-

lected at Shanghai by Jones Lamprey, M.D., 67th Regi-

ment, C.M.Z.S. By W, Baird, M.D., and H. Adams,

F.L.S.
(Plate XXVI.)

Amongst a variety of land- and freshwater shells brought from

Shanghai by Dr. Lamprey, and lately added to our National Col-
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lection, there are several species which deserve some special notice,

besides two or three which appear to be undescribed.

1st. Unio douglasice. In 1833 Dr. Gray shortly described and

accurately figured, in the twelfth volume of Griffith's edition of Cu-

vier's ' Animal Kingdom,' a species of Unio which he calls Uiiio

douglasi(E. The type specimen of this shell has always been, and

still remains, in the collection of shells in the British Museum. Dr.

Lamprey has brought a considerable series of this Unio, which seems

to be not uncommon in the neighbourhood of Shanghai. Perhaps

from not knowing the shell as figured in Griffith, JNIr. Lea some
years afterwards described and figured a species from China, which

he named Vnio murchisonianus, but which, there is no doubt, is the

same as the U. douglasicB of Gray. Still later, in the seventh volume

of his 'Observations on the genus Vnio' he describes and figures a

species from Shanghai, which he calls V. shanghaiensis. A careful,

examination of the description and figures of the two last-named

species, with the type specimen of that described and figured by Dr.

Gray in Griffith's 'Animal Kingdom,' satisfies us that the three

species are identical. The name IJ. douglasice must therefore stand,

having the precedence over the others by some years,

2nd. Anodonta tenuis. Another species of the family Unionidce,\

brought by Dr. Lamprey, appears to be the U. tenuis of Gray,

figured also in Griffith's 'Animal Kingdom.' In the list of the

figures of shells at the end of the twelfth volume of that work this'

shell appears twice, first under the name of Anodon tenuis, and

secondly under that of Unio tenuis. An examination of the speci-

mens brought by Dr. Lamprey shows that this species belongs more

correctly to the genus Anodonta than to Unio, as no trace ot teeth is

to be seen in it. A reference to the figure will also demonstrate this;

and this shell, therefore, though denominated in the plate Unio tenuis,

must be now, as indicated in the letterpress, called Anodonta tenuis.

From there being uo lengthened diagnosis given with the figures,

these two last-named species are but little known under their original

names.

3rd. Glauconomya primeana 1 Two apparently distinct species of

Glauconomya are in the collection of Dr. Lamprey. One of these ap-

pears to resemble somewhat the G. chinensis of Gray ; and the other

more nearly approaches to one lately described and figured in the

third volume of the third series of the ' Journal Conchyhologique,'

by jNIM. Crosse and Debeaux, under the name of G. primeana.

Several specimens of these shells occur ; and it is possible they may.

all be referred to this species, though they differ in some respects

from the figure given in the above-mentioned work.

4th. Anodonta gihha. A very interesting series also occurs of the

Anodonta gihba of Cantor and Benson, which show^s how consider-

ably this species varies according to age. When adult it is much

more rounded, and appears shorter than the younger specimens.

5th. Nanina ravida. A very interesting series of a species of

Nanina was also brought by Dr. Lamprey. Several specimens un-

doubtedly represent the Nanina ravida of Benson, have a tolerably
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open umbilicus, and are of a large size ; but along with these are a

number of specimens which differ in size and have the umbilicus

closed. In almost every respect the smaller of these shells resemble

the Nanina redjieldi of Pfeiflfer ; but as there is one specimen with

a closed umbilicus, nearly of the same size as the true N. ravida, and
agreeing with it in every other point, it appears to be very difficult,

with the exception of the closed umbilicus, to separate the two spe-

cies from each other. There is also a small species of Helix in the

collection, which appears to be an elevated variety of the H. ciliosa

of PfeiflPer.

6th. Among the Vnionidce are several specimens of the rather rare

Unio nodosus of Wood, and one valve, exactly similar to the Barbala
magnifica of Lea from Japan. Arconaia lanceolata {Triquetra lan-

ceolata, Lea) and one or two species of Melania, more especially

M. cancellata of Cantor, likewise occur in the collection. A single

specimen of Meretrix {Cythei-ea, Lam.) zonaria (a rare shell), and
several others might be enumerated.

7th. Another very interesting shell was brought by Dr. Lamprey,
a single specimen of a species of Unio, belonsing to a form which,
till very lately, had only been observed in North America. This
may be the Unio tientsinensis of Crosse and Debeaux ; but as it differs

in some respects from the figure given by these authors, we are in-

clined to consider it distinct.

Unio (Lampsilis) subtortus, nob. (PI. XXVL figs. I, 1 a.)

U. testa oblique ovata, valde incequilaterali, solida, venfricosa,

concentrice rugoso-striata, ad marginem dorsalem oblique no-

doso-pUcata ; valvis subtortis ; umbonibus lateralibus, promi-
nentibuSy erosis, ad apices tuberculosis ; margine dorsali con-

vexo ; margine ventrali ovato ; latere antico declivi, convexo

;

latere postico elongato, oblique ovato, obscure angulato ; epider-

mide olivaceo-fusca, sericea ; dentibus cardinalibus crassis, du-
plicibus, subverticalibus, sulcatis, dente valves sinistrce multum
majore ; dentibus lateralibus elongatis, subarcuatis, transverse

sulcatis, in valva sinistra duplicibus ; margarita albida.

Long. 55, alt. 50, lat. 28 mill.

Hab. Shanghai, North China (Dr. Lurnprey).

The nodose plications on the dorsal edge are elevated, but
worn. They appear almost to have been originally blunt spines.

The shell is longer than the species figured by Crosse, and not so

tumid.

Unio (Dysnomia) lampreyanus, nob. (PI. XXVL figs. 2, 2a.)

U. testa subtriangulari, incequilaterali, solida, conijiressa, concen-

trice late et valde plicata ; margine dorsali arcuato ; margiyie

ventrali arcuato ; latere antico circulari ; latere postico oblique

ovato; umbo7iibus prominentibus , erosis; epidermide nitida,

luteo-olivacea, fusco-viridi radiata ; dentibus cardinalibus

crassis, verticalibus, duplicibus, sulcatis ; dentibus lateralibus
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ciirvatis, elongatis, in valva sinistra diqiUcibus ; maryarita ar-

gentea, iridescente.

Long. 49, alt. 4], lat. 24 mill.

Hab. Shanghai, North China {Lamprey and Harland).

Anodonta harlandi, nob. (PL XXVI. figs. 3, 3 a.)

A. testa transversa, elonyato-ovata, incequilateraJi, tenuiuscida,

injiata, concentrice striata; maryine dorsali postice arcuato,

antice excavato ; maryine ventrali convexo ; latere antico ro-

tundato ; latere postico oblique subtruncato, declivitate vmbo-
nali obtuse anyulato ; umbonibus antemedianis, inconspicuis,

sulcatis ; epidermide fusco-olivacea ; maryarita cceridea, callo

sitate apicali livido tincta.

Long. 70, alt. 45, lat. 33 mill.

Hab. Shanghai, North China {Harland and Lamprey).
Specimens of this interesting species from China were first sent

over to the British Museum by the late Dr. Harland, to whose me-
mory we have dedicated this shell.

DESCRIPTION OF PLATE XXVI.

Figs. 1, 1«. Uiiio {Lamp.silis) su/iforfus, p. 491.

2, 2a. (Bi/snom/a) /fn/qji-cj/cnius, p. 491.

3, 3a. Anodonta har/andi, p. 492.

G. Notes on the Arrangement of Sponges, Avitli the Descrip-

tion of some New Genera. By Dr. J. E. Gray, F.R.S.,

V.P.Z.S., F.L.S., &c.

(Plates XXVIL, XXVin.)

Dr. Solander, nearly a century ago, well observed that some
sponges are " composed wholly of interwoven reticulated fibres,

while others are composed of little masses of straight fibres of dif-

ferent sizes, from the most minute spicula to strong elastic shining

spines, like small needles of one-third of an inch long ; besides these

there is an intermediate sort between the reticulated and the finer

fasciculated kinds, which seems to partake of both sorts."

—

Zoo-

phytes, p. 182.

In the 'Annals of Philosophy,' n. s. vol. ix. p. 431, 182.0, I pub-

lished a short notice on the "Chemical Composition of Sponges," in

which I pointed out from chemical analysis, I believe for the first

time, that the spicules of several sponges consist almost entirely of

pure silica.

This paper was very shortly followed by two papers by Dr. Ed-
mmid Grant, entitled, 1st, "On Calcareous Sponges," 2nd, "On
Siliceous Sponges," published in the ' Edinburgh New Philosophical

Journal,' i. pp. 166 & 341, for 1826.

Since the publication of my paper and his. Dr. Grant has pro-
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posed to divide sponges into those with calcareous and those with

siliceous spicules, and those without any spicules and having only a

horny skeleton, and to call them respectively Spongia calcarea, S.

silicea, and S. keratosa.

Dr. Bowerhank and several zoologists have adopted this arrange-

ment, changing the names of one or more of the divisions.

The division between the calcareous and the siliceous sponges is

very distinct and natural ; the separation between the siliceous and
keratose sponges, on the other hand, is very indistinct and separates

nearly allied genera. Some siliceous sponges are entirely formed of

siliceous spicules, covered with a very small quantity of sarcode ; in

others the spicules are enclosed in a very thin coating of horny or

keratose matter ; in others the horny matter increases in thickness,

and the spicules diminish in quantity until they almost entirely dis-

appear ; and sometimes the place of the spicules in the horny fibres

is supplied by sand or other siliceous matter, which the fibres take

up as they are formed ; and the skeleton of some sponges is entirely

formed of horny matter ; and the passage of these forms into each
other is so gradual that I believe it is better to unite the siliceous

and keratose sponges of these zoologists into one group or order.

The spicula that form the main part of the skeleton of these sili-

ceous sponges are of three shapes :

—

Fusiform (acerate. Bowerb.), more or less cylindrical, and pointed
at each end.

Needle-shaped (acuate, Bowerb.), cylindrical, blunt at one and
sharp at the other end.

Pin-shaped (spinulate, Bowerb.), cylindrical, with a more or less

spherical head and a tapering point.

There are spicula of many other shapes which have been repre-

sented by Bowerhank, Quekett, Carpenter, Oscar Schmidt, and other
authors ; but they are for special purposes, are found in certain

parts of the sponge, and are peculiar to certain forms of sponges.
Many spicula oifer great variation in form in the same species of
sponge, and also in the different parts of the same specimen and
according to their state of development.

These spicules may be divided into three series, thus :

—

(1) The spicula that Dr. Bowerhank calls retentive, and designates
as auchorate, (hi- or quadri-) hamate, umbonate, and hi- or tri-

rotulate, all belong to the same series, and each presents several mo-
difications, sometimes in the same species of sponge, and they all

gradually pass into each other.

In the same way (2) the stellate spicules and (3) the three-
pronged spicules each belong to a separate series offering many
modifications. The stellate are usually scattered in the sarcode

;

and the three-pronged are what Dr. Bowerhank calls tension and
defensive spicules, supporting the outer surface of the sponge, and
sometimes for this purpose even extending beyond their surface.

The forms of the spicules are characteristic of the different fami-
lies, if they are not always absolutely peculiar to them, thus :

—

The many-rayed stellate, with rays on all sides, and the three-
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pronged or three-hooked elongate spicules are characteristic of the

Geodiadce and Tethyadce.

The anchorate and birotulate spicules and other forms of the series

are almost peculiar to the family EsperiadcB.

The six-rayed stars, often divided at the ends, are peculiar to the

EuplectellidcB and Dactylocalycidce.

The four-rayed stars, with elongate simple rays, to the Carteria.

Dr. Bowerbank has described and figured a large number of the

forms of spicules, and the manner in which they are arranged in the

different families and genera, in the ' Philosophical Transactions ' for

1858, p. 2/4, and 1862, p. 747. The whole of these plates have

been rather coarsely copied in his * Monograph of the British Spon-

giadse,' published by the Ray Society for 1864. And Prof. Oscar

Schmidt has also given some excellent figures of the spicules in his

work on the 'Adriatic Sponges,' and the two Supplements to that

work, 1862 and 1866.

Various systems for arranging sponges have been proposed. The
following are the most important :

—

M. Ducrotay de Blainville, in his ' Manuel d'Actinologie ou de

Zoophytologie,' 8vo, 1834, forms the sponges into a group he calls

Les Amorphozoaires {Amorphozoa), containing the genera:

—

1. Alcyoncellum (Alcyoncella in index). 2. Spongia. 3. Calci-

spongia. 4. Halispongia, 5. Spongilla. 6. Geodia. 7. Ccelop-

tychium. 8. Siphonia, 9. Myrtnecium. 10. Scyphia. II. Uudea.

12. Haliirhoa. 13. Hippalimus. 14. Cnemidium. 15. Lym-
norea. 16. Chenendopora. 17. Tragos. 18. Mamon. 19. Icrea.

20. Tethium.

The names in italics have only been found in the fresh state.

He places Cliona of Dr. Grant with the Zoophytaires sarcinoides,

or Alcyonaires {Alcyonaria).

G. D. Nardo has published "Auszug aus einem neuen System

der Spongiarien (Spongiariorum Classificatio) " in the ' Isis,' 1833,

p. 520, and " De Spongiis," ' Isis,' 1832, p. 714, in which he divides

sponges into three orders :

—

I. Spongiaria fulcimentis natura cornea.

1. Spongia. 2. Ixcima. {^Sp. cavernosa, 'Lmn.l). 3. Aplysia.

II. Spongiaria fulcimentis natura silicea, aculeiformibus aut granu-

losis et substantice animalis ope vario modo coalitis.

1. Grantia {Sp. canabina, Esper ; Sp. lamia, Sp. damicornis,

and Sp. lactuca, Esper, not Johnst.). 2. Raspalia {Sp. dichotoma.

Link). 3. Donatia (*S^. lyncurium, Sp. cydonium). 4. Rayneria.

5. Esperia. 6. ^Vihevite^ {Ale. domuncula ?indi A. Jicus). 7. Lita-

mena.

III. Spongiaria fulcimentis natura calcarea, etc.

1. '&irdiX\^\2i^ Alcyonium arboreum, lAnn. 2. Yioa. = A leyonium

asbestinum, Linn.
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The two latter are Zoophytaria, and not sponges. The arrange-

ment is based :
—" E solidarum natura ordines, e contextnra ge-

nera, e cseteris characteribus species et varietas."

Almost all the species mentioned as belonging to the genera are

new and not described in this paper ; so that it is impossible to de-

termine what they are except for such persons as have specimens

named by the author. When a described species is named it is

quoted after the genus in the above extract.

In the ' Isis,' 1834, Nardo changed the names of the genera, Aply-

sia to Aplysina and Ircinia to Hircinia ; and in 1844 he added the

genus Spongelia, which is the same as Duseideia of Johnston, 1842.

In 1842 Dr. John Hogg (Ann. & Mag. N. H. viii. 1842, p. 5)
proposed the following divisions of the "Order Spongi^":—

Division I. Sponyice subcornece. The fibres of a somewhat homy
substance without any spicula. Spongia pulchella.

Division II. Spongice subcorneo-silicecB. Fibres composed of a

somewhat horny substance with numerous siliceous spicula. No
British species.

Division III. Spongice subcartilagineo-calcarece. Fibres of some-

what cartilaginous substance, with the spicula calcareous. Spongia

compressa, S. botryoides, &c.

Division IV. Spongice subcartilagineo-silicece . Fibres composed
of a somewhat cartilaginous substance with siliceous spicula.

Spongia tomentosa, S. palmata, and Spongilla Jluviatilis.

Division V. Spongice subereo-silicece. Fibres of a corky sub-

stance with long siliceous spicula. Spongia verrucosa and S. jnlosa.

"At the ScientificCongress held atLucca(1843)Dr.Nardo proposed

9 new classification of the Spongiadce, dividing them into five fami-

lies, under the names of Corneospongia, Silicospongia, Calcispongia,

Corneo-silicospongia, Corneo-calcispongia. These families contain

thirty genera."'

—

Morris, Ann. ^Mag. N. H. iv. p. 242, 1849 ; from

the Atti della quinta unione degli Scien. Ital. tenuta in Lucca 1843,

p. 436.

Hogg, in 'Ann. & Mag. N. H.' viii. p. 190, 1851, remarks, "By
comparing these with my proposed division of the order Spongise,

published two years before at pages 5 and 6 of the September num-
ber, 1841, of the 'Ann. & Mag. Nat. Hist.' (vol. viii.), it will be

seen that Dr. Nardo's classification is in most essentials much the

same as mine, the only new part appearing to me to be his last

and Jifth family, which I suppose comprises those species wherein

horny fibres combined with calcareous spicula may have been de-

tected."

Dr. Bowerbank, in his paper on Spongiadce in the * Philosophical

Transactions' for 1862, p. 1091, gives the following tabular view of

the systematic arrangement :
—

Class PORIFERA. Order I. Calcarea : Graniia, Leucosolenia,

Leuconia, Leucogypsia.

Order II. Silicea. Suborder 1. Spiculo-radiate skeletons: Geo-
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dia, Pachymatisma, Ecionemia, Alcyoncellum, Polymastia, Haly-

physema, Ciocalypta, Tethea, Halicnemia, Dictyocylindriis, Pha-
kellia, Microciona, Hymeraphia, Hymedesmia. 2. Spiculo-mem-

branous skeletons : Hymeniacidon. 'S. Spiculo-reticulate skeletons :

Halichondria, Hyalonema, Isodictya, Spongula. 4. Spiculo-fibrous

skeletons : Desmacidon, liaphyrus. 5. Compound reticulate skele-

tons : Diplodemia. 6. Solid siliceo-fibrous skeletons : Bactylo-

calyx. 7- Canaliculated siliceo-fibrous skeletons : Farrea.

Order III. Keratosa. Suborder 1 . Solid uon-spiculate kerato-

fibrous skeletons : Spongia, Spongionella. 2. Solid semispiculate

kerato-fibrous skeletons : Halispongia. 3. Solid entirely spiculate

kerato-fibrous skeletons : Chalina. 4. Simple fistulo-fibrous ske-

letons : Verongia. 5. Compound fistulo-fibrous skeletons: Auliskia.

6. Regular semi-areno-fibrous skeletons : Stematumenia, &c. 7. Ir-

regular and entirely areno-fibrous skeletons : Dysidea.

This paper contains some most valuable observations an the struc-

ture of the skeleton or framework of the different genera, illustrated

by excellent figures made under the microscope by Mr. Lens Aldous.
Unfortunately the text is encumbered with a most complicated

system of terminology, which renders the descriptions very difficult

to understand. The names of the suborders quoted above is a good
specimen of this.

Though this work is preceded by a table of the genera of exotic

as well as British sponges known to the author, he does not refer to

any of the exotic genera which I have described in the ' Proceed-

ings of the Zoological Society ' from specimens in the Museum Col-

lection. This is the more remarkable as the Museum Collection of

Sponges has been frequently studied by the author ; indeed I placed

it at Dr. Bowerbank's disposal, with the understanding that he
would make a monograph of all the species of the family, or they

would have been named some years ago.

The same arrangement is adopted in his work on 'British Sponges,*

published by the Kay Society ; but one or two new genera are added.

Dr. Oscar Schmidt, in his ' Spongien des adriatischen Meeres,'

Leipzic, 1862, folio, with seven plates, divides the sponges into six

families :—

•

1. Calcispongiee. 2. Ceraospongiae. 3. Gumminese. 4. Cor-

ticatae. 5. Halichondriae. 6. Halisarcinse.

Dr. Oscar Schmidt divides the Calcispongice thus :

—

I. Foi'm more or less regular.

Mouth of tube with simple vertical cilia Sycon.
Mouth of tube with vertical and horizontal cilia Dunstervillia.
Mouth of tube without cilia ... Ute.

II. Form of sponge irregular.

The wall of the sponge not perforated Grantia
The wall of the sponge perforated Nardoa.
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Dr. Oscar Sclimidfc gives the following syuopLlc:il table of liis

genera of Ceraosponguv :—
I. With only one kind of elongated, homogeneous, horny filaments.

Filament very elastic, difficult to split, and very

variable in thickness Spongia.
Filament slightly elastic, of unequal thickness .... Cacospongia.
Filament scarcely at all elastic, extremely brittle when

dry , Spongelia.

11. With only one kind of elongated, non-homogeneous filaments.

The bark and axial substance of the filaments different Aplysina.

III. With two kinds of horny filaments.

The second kind forming a superficial network .... Ditella.
The second kind terminating in a little head.

Tissue of the finer filaments loose Hercinia.
Tissue of the finer filaments dense Saiicotragus.

The Halichondrice he divides into genera thus :

—

I. Thefirm horny substance evident, surroundin(/ the spicules.

The whole sponge-body uniform, horny, and spicular.

Branches numerous, anastomosing Clatiiria.

Branches slender, not anastomosing Raspalia.

Part of the sponge horny and part crustaceous.

Sponge crustaceous ; the horny substance forming

irregular processes Scopalina.
Sponge branching ; the horny substance only in

the axis Axinella.

II. The horny substance none, or little evident.

The inhaling-pores in sieve-like groups (^ribrella.
The inhaling-pores scattered.

Oscules on peculiar papilla Papii.lina.

Oscules various.

Skin-clothing very obvious, and alone pigmented . . Acanthelia.
Skin-clothing when present without pigment, or

with the parenchyma alone pigmented.

Spicules or needles blunt at the end, and generally

knobbed, with special hook-shaped corpuscles . . Esperia.
Spicules or needles blunt at the end, and generally

knobbed, without hook-shaped corpuscles Suberites.
Spicules or needles very simple, generally with both

ends pointed Renieri.
Spicules or needles smooth and nodose, mucous, ge-

latinous ]\Iy.\'illa.

Boring into limestone or shell Vioa.

Proc. Zool. Soc— 1807, No. XXXII,
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The Corticatce into genera thus :

—

I. The cortical layer with stellules.

Needles uniform, simple Tethya.
Needles simj)le and anchor-shaped Stelletta.

II. The cortical layer with ylobules.

Cortical layer with globules only Camtnus.
Cortical layer with globules and needles Geodia.

III. The cortical layer without globules or needles. . Anchorina.

Dr. Schmidt published a Supplement in 1864, and a second in

18GG ; in the latter he examined Dr. Bowerbank's genera in his

work on 'British Sponges,' and states the genera to which he would
refer them.

Dr. Schmidt's criticism on Dr. Bowerbank's genera is peculiar.

Dr. Schmidt forms genera on a very different system to Dr. Bower-
bank, and then refers certain species to the genera which he has

himself used, and observes that the other species of Dr. Bowerbank
belong to different genera.

Dr. Bowerbank might with equal fairness have criticised Dr. O.
Schmidt's genera on the same system and with equal truth, except

that he would not have been able to ])lace the name of Nardo after

the generic name ; but this is also equally unfair, for, though the

genera may bear Nardo's name after them, they are characterized

and restricted by Dr. (). Schmidt.

MM. P. Duchassaing and G. Michelotti, in their ' Spongiaircs de

la mer Cara'ibe,' Harlem, 18(54, 4to, with twenty-five coloured plates,

jniblished in the 'Natuurk. Verb. Holland. Maat. Wet. te Harlem,'

vol. xxi. 18G4, proposed the following arrangement:

—

Order I. DICTYOSPONGLE. Keratose network furnished with

spicules ; fibres forming a network.

Fam. 1. EuspoNGi.E, Keratose network well developed ; siliceous

spicules wanting or very rudimentary.

Subfam. 1. Penicillatce. Horny fibres forming nerves, pencils, or

columns, but are never distinctly separate as in the other sub-

families.

Subfam. 2. Helerorjcnce. Fibres distinct, and of two kinds.

Subfam. 3. HomogencB. Fibres horny, hollow, very rigid, equal,

and anastomosing into meshes, but never uniting into bundles.

Fam. 2. Lithospongi^e. Keratose network formed by siliceous

fibres ; texture decidedly stony.

Fam. 3. Halyspongi.^. The spicules are siliceous and well de-

veloped, predominating over the others.

Subfam. 1. ArmatcB. Spicules needle-shaped, forming a mesh with

others, which are anchor-shaped.
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Subfam. 2. Sulxirmafa. Only one system of acuiform spicules.

Subfam. 3. Tricuspidatce. With tricuspid spicules.

Order II. OXYSPONGI^E. Keratose framework does not exist,

or is almost completely atrophied.

Subfam. 1. Imperforantes. Numerous spicules support the soft

portions of the sponge.

Subfam. 2. Perforantes. The spicules when developed only play a

secondary part in giving a support to the soft parts.

These three works describe many species of sponges, and present

genera formed on very diflferent prmciples and characters. The work
of ^IM. Duchassaing and Michelotti pays much less attention to the

microscopic structure of the sponge and the form of the spicules than

either of the others. The characters of Professor Oscar Schmidt
are best ; but the number of species which he describes is small, and
his system is artificially founded on a few prominent characters that

could be easily tabulated. The work of Dr. Bowerbank contains a

much more extended series of observations, and would be far supe-

rior to either of the others, if it were not deformed by his prolix

style and the extraordinary nomenclature that he uses. Though he

repeatedly says that external form is of no importance in a generic

point of view, yet some of his genera, indeed the most natural ones,

arise from his having been influenced by studying the forms and
other peculiarities of the sponge.

After many years attention to the study of sponges and their spi-

cula, and the study of the various works published on them, espe-

cially those of Drs. Bowerbank and Oscar Schmidt, 1 wo\ild propose

the following arrangement as bringing together tbe species which
seem most allied, and also as facilitating the study of these very diffi-

cult and anomalous animals. The system w^as originally sketched

out in 1840, and put aside. The works of Dr. Bowerbank and Dr.

O. Schmidt and my subsequent observations have enabled me to

improve it, and have confirmed me in the belief that it is an im-
provement on those before proposed.

The spicules are organized bodies, and are doubtless the most im-

portant part of the sponge ; they are sufficiently varied in form to

present excellent characters for the distinction of sponges into orders,

genera, and species.

To properly distinguish the species of sponges it is necessary that

all the kinds of spicules occurring in each species should be observed

and noted. This being the case, the study of the sponges must be

facilitated by their being divided into groups according to the form
and structure of the spicules, subdivided according to the manner iu

which the various forms are combined in each species.

It is much more easy to find the species characterized by these

spicules when the sponges are so arranged than to have to read the

descriptions of the species arranged into a few genera, as in Dr.

Bowerbauk's and Prof. 0. Schmidt's works, to discover which of the
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species in these genera have the spicules of that form, or with the

forms so combined together. The modification of the forms and the

comparative sizes of tlie different forms as combined together afford

good characters for the distinction of the species of the genera or

subgenera.

There are more genera than I would willingly have made without

more materials ; but I could not exhibit the system which I wished

to propose without forming some genera on very imperfect materials,

as on a bihamate spicule figured in Bovverbank's 'British Sponges.'

I have no doubt that some, indeed many, zoologists will complain

of the numerous genera into which the sponges are here divided

;

but I believe that sponges will never be properly distinguished into

species until they are even more closely divided into genera or sub-

genera than is here proposed. At least this has been shown to be

the case with Diufomacecp, dlgce, and the animals which require the

microscope to distribute them into groups or species.

No part of the sponge seems so well adapted for the purpose of so

dividing them as the S])icules that form their skeleton, which afford,

both in their form and in the combination of one or more forms of

the same kind, the best characters for the separation of the sponges

into genera and the distinction of the species.

I may state that many of the names used for the genera have no
derivations, but are mere fortuitous combinations of letters, so that

compilers of indices of genera need not attempt to find derivations

for them, or to correct the formation of some of them, as being more
consistent with the derivations they may gratuitously assign to them,

as has been done with some generic names of the same kind by
Agassiz and others.

It is only necessary to look at Dr. Bowerbank's work on ' British

Sponges,' to show that some other system than that which he has

adopted is necessary; for out of 193 species of British sponges no
less than 43 are referred to the genus Isodictya, 42 to Hymeniaci-
don, 28 to Halichondria, and 11 to Dictyocylindrus ; so that 124

are referred to four genera, and the remaining 69 species are divided

into 2C genera.

Class PORIPHORA.
Spongia, Linn.

AmorpJwzoa, Blainville, Manuel Act. 1821.

Forip)hera, Grant, Outlines of Anat. 1841.

Porifera, Bowerbank, Phil. Trans. 1850j p. 18G ; Brit. Sponges,

18G2; Carpenter, Microscope, p. 53G (not Hogg, Ann, & Mag. N.
H. 1840, iv.).

Poi'ophora, Hogg, Ann. & Mag. N. H. 1840, iv.

Gelatinifera, Hogg, Ann. & Mag. N. H. 1840, iv.

Spongioitista, Hogg, Athenseum, 1867, p. 160.

Sponyiadxe, Bowerbank, Brit. Sponges, 1864.

The sponges consist of a flesh or sarcode formed of aggregations

of cancebaASkQ bodies, some of which are furnished with one or more
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long cilia, supported by a skeleton consisting of calcareous or sili-

ceous spicules or horny network, The spicules have a distinct ani-

mal basis ; hence it seems probable that each spicule was originally

a segment of sarcode which has undergone calcitication or silicifica-

tiou, and by the self-shaping power of which the form of the spicule

is mainly determined.

The mass of sarcode and spicules called the Sponge is permeated

by a series of canals having a distribution proper to each kind of

sponge. The ciliated cells seem to form the walls of the canals,

which may be said to commence in the small j^ores of the surface

and to terminate in the large vents or oscules ; and a current of water

is continually entering at the former and passing forth from the

latter during the life of the sponge, bringing in alimentary particles

and oxygen, and carrying out excrementitious matter (see Dr. Car-

penter's ' JNIicroscope,' p. 530).

The sponges are reproduced or multiplied by gemmation, which
is effected by the detachment of minute globular particles of sarcode

(covered with a more or less distinct thin membranaceous skin) from
the interior of the canals, when they sprout forth as little protuber-

ances, whose foot-stalks gradually become narrower and narrower

until they give way altogether. These gemmules, like the zoospores

of Algae, possess cilia, and, issuing forth from the vent, transport

themselves to distant localities, where they lay the foundation of new
fabrics.

According to the observations of Mr. Huxley on the marine

genus Tethya (Ann. & Mag. N. H. vii. 1851, p. 370), a true sexual

generation also takes place, both ova and sperm-cells being found

imbedded in the substance of the sponge. The bodies distinguished

as capsules (ovisacs), which are larger than the gemmules, and which

usually have their investments strengthened with siliceous spicules

very regularly disposed, are probably the product of this operation.

They contain numerous globular particles of sarcode, every one of

which when set free by the rujjture of the envelope (?) becomes an
independent fowa-ia-like body, and may develope itself into a com-
plete sponge. The phenomena of sexual reproduction and develop-

ment have since been more particularly studied in the Sponyillce. or

Freshwater Sponges, es|)ecially by Mr. Carter (Ann. & Mag. Nat.

Hist. xiv. 1854, p. 334, & xx. 1857, p. 21), and by Lieberkuhn in

IMiiller's 'Arch.' 1856, in ' Reichert und du Bois-Reymond's Arch.'

1859, abstracted in 'Ann. & Mag. Nat. Hist.' xviii. 185G, p. 403,

and the 'Quarterly Journ. of Microscopic Science,' v. 1857, p. 212.

From the observations of iSIr. Carter (Ann. & Mag. Nat. Hist. iv.

1849, p. 81) the sponge appears to begin life a solitary amoeba ; and
it is only in the midst of an aggregation formed by the multiplica-

tion of these that the characteristic */)o??^(?-structure makes its ap-

pearance, the formation of the spicules being the first indication of

such organization.

In this essay I have made free use of the very accurate and ad-
mirable figures of the spicules in the plates that accompany Professor

O. Schmidt's and, especially, Dr. Bowerbank's works and papers,
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having perfect faitli in Mr. W. Lens Aldous's accuracy. I can speak

of the accuracy of the plates of both these authors from the result

of my own observations ; and having full reliance on them, they seem

to be as available for my purpose as if I had myself repeated all their

researches.

The arrangement here proposed is to be regarded as an attempt to

divide the sponges into groups and genera, so as to enable the stu-

dent to discover the name and alliance of the species under his exa-

mination, vidiich I have been repeatedly told the [preceding systems

have failed to effect. It is only a prodromus, and a very imperfect

one, requiring revision, correction, and extension. For example,

the large reticulated horny sponges, which form the greater part of

collections in museums, and the external forms of which have been

figured in Esper's, Duchassaing and Michellotti's, and several other

zoological works, require to be microscopically examined and syste-

matically described.

The British Museum have received from Dr. Oscar Schmidt

typical specimens and preparations of the spicules of almost all the

species he has described from the Adriatic Seas.

The class is divisible into two subclasses, according to the chemical

constituent of the skeletons ; in one the spicules are calcareous, and

ill the other when present siliceous, or more or less mixed with a

horn-like animal material.

Subclass 1. PORIPilORA SILICEA.

The sponges provided with a siliceous or horny skeleton, or with

a horny skeleton strengthened with siliceous spicules.

Porifera heratosa et P.chaliniJa, "Grant, Tabular View, 18G1;"

Bowerbank, B. Sponges, i. p. 154.

Porifera silicea etP. heratosa, Bowerbank, B. Sponges, i. pp. 1 55,

IGG.

Synopsis of Families,

SLCliou I. INIalacospor.e (Soft-spored Sponges). Rejvodnction

Lij ova contained in a thin memhranaceous ovisac vot strength-

ened by siliceous sjncules or by (jemmules, scattered in the

substance of the sponge.

Subsection 1. Netted Sponges (Dictyospongi.e). Skeletonformed

of a continuous siliceous or horny network.

Order I. CORALLIOSPONGIA. Sponges hard, coral-like, entirely

formed of siliceous spicules anchyiosed together by siliceous

matter into a network. Mass covered with a thin coat of sarcode

when alive.

Fam. 1. DACTYLOCALYCiDiE. Spouge massivc, expanded or flabcl-

late, reticulate, angular.
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Fain. 2. Aphrocallistid.e. Sponge tubular; tubes reticulate, sub-

circular, closed at the end with a netted lid.

Order II. KERATOSPONGIA. Sponge elastic. Skeleton formed
of horny netted fibres, generally without, but sometimes more
or less strengthened Avith, minute siliceous spicules or grains of

sand.

Fam. 3. Spongiad^. Skeleton formed of one kind of reticulated

horny fibres, not enclosing any spicules or sand.

Fam. 4. Hirciniad.^. Skeleton formed of two kinds of horny
fibres :—the one, forming the base of the skeleton, thick, reticu-

lated, with a more or less distinct central line of minute spicules

or grains of sand ; the other very slender, at the apex of the

branches, which do not anastomose.

Fam. 5. Dysideid^e. Skeleton formed of reticulated horny fibres

with sand or spicules of other sponges imbedded in the centre,

and covered with a more or less thick coat of horn}'^ matter.

Brittle when dry.

Fam. 6. ChalinidvE. Skeleton formed of reticulated horny ana-

stomosing filaments^ which have one or more series of siliceous

spicules in the central line.

Fam. 7. Opiustospongiad.^i;. Skeleton netted horny, or expanded
skin-like fibres, covered with superficial spicules, forming an
irregular coat, or which are single or grouped, and divergent

from the surface.

Fam. 8. Piiakelliad.e. Skeleton formed of closely reticulated

horny fibres, forming an expanded mass; spicules numerous, in

bundles, forming radiating, repeatedly branched lines, which do
not anastomose on the surface.

Subsection 2. Spicular Sponges (Spicxjlospongi.e). Spoiiffe

Jieshy, more or less strengthened by fasciculated or scattered

siliceous sjiicides, the bundle being sometimes slightly covered

ivith a thin layer of horny matter. The sarcode is generally

abundant ; in some few, as Euplcctella, it is thin, mucilaginous,

and deciduous.

Order III. LEIOSPONGIA. Sponge-spicules only of one kind,

often varying in size and shape in the same species.

Fam. 9. Halichondriad-e. Skeleton composed of fusiform or
pin-shaped spicules variously fasciculated together, or rarely

united by a small quantity of horny matter. Sarcode granular
or fleshy.

Fam. 10. PoLYMASTiAD.E. Sponge with tubular fistulous branches;
tubes open at the end, and formed of longitudinal and trans-

verse fascicules of fibres.
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Fani. 11. Clioniad.e. Spoii2;e living and making holes in shells,

corals, and limestone. Skeleton composed of pin-shaped fusi-

form and cylindrical spicules fasciculated together. Sarcode

granular.

Order IV. ACANTHOSPONGIA. Spicules of more than one form

or kind in the same sponge.

Fam. 12. ErpLECXELLAD.E. Sponge tubular. Skeleton composed

of longitudinal, transverse, and oblique bundles of spicules

intersecting each other and forming a network. Sarcode muci-

laginous, studded with many-rayed stellate spicules.

Fam. 13. Esperiad.e. Sponge massive. Skeleton composed of

fusiform and linear spicules, interspersed with Jinchorate, biha-

mate, or birotulate spicules. Sarcode soft.

Fam. 14. Tetiiyad/e. Sponge subglobular or massive. Skeleton

consisting of simple filiform spicules, with three prongs or three

recurved points at the outer end, and with more or less globular

many-rayed stellate spicules.

Subsection 3. Sand Sponges (Arenospongi.e). Sponge consistinff

of a subcircuhn' disli of agrjlitiinated sand or siliceous spimla,

with a series of diverrjiiuj fliform spicules on the circumfer-

ence, and pencds of similar spicules on the mouth of the oscules

on the iqiper surface of the dish.

Order V. ARENOSPONGIA.

Fam. 15. Xenospongiad.e.

Section 11. CiiLAMYDOsroR^E (Sponges with armed spores). Repro-

duction by a thick ovisac, strengthened with siliceous spicules,

the ovisac often at length becoming solid spheres formed of si-

liceous spicules radiatingfrom a central j^oint.

Order YI. SPII/EROSPONGIA. Ovisac composed of closely

packed fusiform s])icules diverging from a centre, which, when
the ova are emitted, extend internally and fill up the cavity,

forming a nearly solid ball.

Fam. 16. Geodiad^. Globose or subglobose, fleshy; the ovisac

forming a hard external coat.

Fam. 17. Placospongiadje. Branched ; the ovisac forming a cen-

tral axis and external plates, separated by sarcode and fascicu-

lated spicules.

Order YII. POTAMOSPONGIA. Ovisac coriaceous, strengthened

with various-shaped spicules placed on, or in the substance of,

the ovisac.

Fam. 18, Spongillap^e.
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Synopsis or Genera and Species.

Section I, INfALACOsrouiE, or Sponges with soft spores or gcmmules.

Reproduction by ova contained in a thin membranaceous ovisac

not strengthened by sincules or by c/emnndes, scattered in the

substance of the sponge.

These sponges are easily known by the absence of the hard sili-

ceous or siliceous-armed ovisacs that are to be found adundantly in

the substance of those of the following section.

Subsection 1. Netted Sponges (Dictyospongi^). Skeleton formed
of a continuous siliceous or horny network.

The fleshy part of the sponge is generally gelatinous and dried up,

leaving little to be observed in the dry sponges, and often easily

washed away.

Order I. CORALLIOSPONGIA.

Sponge hard, coral-like. Skeleton entirely formed of siliceous

spicules, anchylosed together by siliceous matter, forming a netted

mass covered with sarcode.

The skeleton is formed of large siliceous spicules anchylosed to-

gether by siliceous matter. The sponges in which the siliceous ele-

ment is the most developed are siliceous sponges par excellence.

Fam. 1. Dactylocalycid.e.

Sponge massive, expanded or flabellate; the network with angular

meshes.

LithospongicB, Duchass. & Michel. Spong. Carai'b. p. 25.

This beautiful family of sponges is at once known by having the

skeleton formed of continuous anastomosing fibres formed of con-

centric lamina of silica, forming a hard brittle network. When alive

they are covered with a continuous external skin, which is pierced

with oscules on the upper and sometimes on the lower surface.

As most of the species have been described at length in the * Pro-
ceedings of the Society,' I only give a synopsis of the genera for the

purpose of bringing them together in one view.

* Netivorh irregular, not symmetrical.

1. Dactylocalyx.

Bactylocalyx, Stutchbury, P. Z. S. 1841, p. SQ ; Bowerbank, R.
Sponges, i. p. 203 ; ii. p. 11 (Bactylochalix, Bowerbank, in B. M.)

Iphyteon, Valenc. Institut.

Sponge expanded, with large sunken grooves and oscules on the
upper and lower surface. Spicules of skeleton tuberculated ; spi-

cular network rugose, tubercular. Sarcode with scattered radiated

or stellate spicules, divided into branches near the base, and with
knobs at the tip of the rays.

Sarcode studded with many-rayed stellate spicules ; the six piin-
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cipal rays diverging on all sides, and divided near the base into

several elongated cylindrical linear rays, which diverge from each

other, and are tipped with a small apical knob like the head of a

pin (see Bowerb. Brit. Spon. t. 8. f. 190-192).

1. Dactylocalyx pumicea. (PI. XXVII. fig. 2.) B.M.

Baetylocalyx jpumiceus, Stutchbiiry, P. Z. S. 1841, p. 80; Bowerb.
B. Sp. i. p. 204 ; ii. p. 11. f. 190, 191, 198, 27.o (skeletons).

Iphiteon panicea, Valenc. Mus. Paris; Bowerb. B. Sp. f. 190,

191, 192, 275, 340, 341 (skeletons and gemmules).

Sponge broad, expanded ; upper surface rather concave.

Hah. West Indies: i^^xh^i^iO^^ (^Stutchhiry) ; St. Vincent's, AVest

Indies {Mr. Inc/all).

2. Dactylocalyx suBGLOBOSA. (PL XXVII. fig. 1.) B.M.

Sponge subglobose, with a deep central concavity above ; the outer

surface with irregular anastomosing oscules.

Hah. IMalacca?

3. Dactylocalyx prattii, Bowerb. B. Sp. i. p. 204. f. 52, 276,

278, 306 (spicular network).

Skeleton smooth in j)art, with crowded groups of tubercle?, and with

stellate spicules in the dermal surface (see Bowerb. B. Sp. i. p. 52).

Hah. ?

2. Myliusia, Gray, P. Z. S. 1859, p. 439, t. 16.

The sponge conical, cup-shaped, ])ierccd with numerous short

truncated tubes, forming raised foldc.d anastomosing lamina on the

lower surface.

Myliusia callocyathes. Gray, P. Z. S. 1859, p. 439, Radiata,

pi. XVI.
'

B.M.

Hah. West Indies.

Var. ? In the British Museum there is a second specimen of a

smaller size, very irregular in form, which is perhaps a second species.

Hah. West Indies. B.M.

Lithospongia torva, Duchass. & Micliel. Spong. Caraib. j). 64,

t, 12. f. 3, 4, from the West Indies, appears to be a species of this

family, with a skeleton of netted siliceous fibres with wide angular

meshes and without any spines.

There are two smaller specimens in the British Museum which
probably belong to the same species. The smaller one was collected

by the Kev. L. Guilding at St. Vincent in 1840 ; and the other was
received from the West Indies by Mr. Scrivener in 1842.

3. MacAndrewia, Gray, P. Z. S. 1859, p. 438, t. 15.

The coral expanded, cyathiform ; the upper and lower surface

smooth, the upper surface with small oscules ; fibres of skeleton small.



186/.] DR. J. E. GRAY ON SPONGES. 507

with stellate spicules on the dermal surface. The stellate spicules

three-rayed ; the rays forked and reforked.

—

Bowerbanh, B. Sj)- f. 53.

MacAndrewia azorica. Gray, P. Z. S. 1859, p. 438, Rad.
pi. XV. B.M.

MacAndrewsia azorica, Bowerb. B. Sp. p. 204, t. 15. f. 274 (ske-

leton).

Dactylocahjx hoioerbanJcii, Johnson, P. Z. S. p. 18G ; Bowerb. B.

Sp. f. 53. B.M.
Dactylocalix bowerbanJdi, Bowerb. B. Sp. p. 236. f. 53.

Hab. Azores: ^i.^i\c\\die\ {MacAndrew) ; Madeira (/o/<;2Soh).

The specimen which Mr. J. Yate Johnson has described under the

name of D. bowerhankii is larger, more orbicular, and expanded than

the one I described years before as MacAndrewia azorica ; but I

cannot see any other difference.

** Network symmetrical.

4. Farrea, Bowerb. B. Sp. i. p. 204, ii. j). 12.

Skeleton reticulate, symmetrica] ; filaments regular, with a con-

tuuious central canal and conical granulated tubercles on each side

of the intersections. Sarcode with many fusiform and slender bi-

hamate scattered spicules.

Farrea orca, Bowerb. B. Sp. i. p. 204, ii. p. 12. f. 114, 199,

200, 277, 311 (skeletons and sponges); Owen, Trans. Linn. Soc.

xxii. t. 21. f. 8,9.

Ilab. Seychclle Islands (Mus. Dr. Farre).

Fam. 2. Aphrocallistid.i:.

Sponge tubular ; tubes closed with a reticulated lid
;

parietes

formed of agglutinated siliceous spicula, with round horizontal lateral

pores ; inner surface strengthened with clustered longitudinal bundles

of elongated spicula.

This family is intermediate between Dactylocalycidcc and Eiiplee-

tellada; ; it has the distinct agglutinated netted spicula of the former

lined within by the bundle of elongated spicula of the latter.

Aphrocallistes, Gray, P. Z. S. 1858, p. 114.

Sponge tubular, closed with a lid, with smaller lateral tubular

branches, which are generally open at the end.

In the description of this sponge in the ' Proceedings of the So-

ciety ' above referred to, it is said by a slip of the pen to be calca-

reous, Avhen it ought to have been siliceous. In all other respects I

have nothing to add to the description.

Aphrocallistes Beatrix, Gray, P. Z. S, 1858, p. 114, Rad.
pi. XI.

Hab. Malacca {Belcher).
, B.M.
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Order II. KERATOSPONGIA (Horny Sponges).

Sponge elastic. Skeleton formed of horny netted fibres, generally

without, but sometimes more or less strengthened with, minute sili-

ceous spicules or grains of sand.

These are the horny sponges par excellence, the skeleton con-

sisting of horny fibres, more or less strengthened by siliceous spicula,

which are generally of a small size.

Bictyospongi(B, Duchassaing & Michelotti.

Spongia heratosa, Bowerb. B. Sp.

Fam. 3. Spongiad^.

Skeleton formed of one kind of reticulated horny fibres, not en-

closing any spicules or sand.

EuspongicB, Duchassaing & Michelotti, I. c. p. 25.

* Fibres of skeleton solid, homogeneous.

1. Spongia, Linn.

Sponge irregularly netted. Fibres of skeleton solid, cylindrical,

without spicules, very elastic, and nearly of equal thickness.

Spongia, Nardo, Isis, 1833, p. 321 ; Bowerb. B. Sp. i. p. 205 ;

O, Schmidt, Spong. Adriat. Suppl. ii. p. 9.

Eiispongia, Bronn.

Spongia officinalis. B.M.

Spongia officinalis, Nardo, Isis, 1833 ; Bowerb. B. Sp. i. p. 205,

t. 37. f. 379, t. 13. f. 261.

See also

—

S. quarnerensis, O. Schmidt, I. c. p. 22, t. 2. f. 2, t. 3. f. 1.

S. dmocca, O. Schmidt, /. c. p. 23, t. 2. f. 3, 4.

S. equina, O. Schmidt, I. e. p. 23, t. 2. f. 5.

S. mollissima, O. Schmidt, ^. c. p. 23.

2. Spongionella.

Sponge symmetrical, very elastic, netted ; the primary fibres

thicker, radiating ; secondary thinner, horizontal.

Spongionella, Bowerbank, B. Sp. i. p. 20ti ; O. Schmidt, Spong.

Adriat. Suppl. ii. p. 9.

Spongionella pulchella, Bowerbank, B. Sp. i. p. 206, t. 37.

f. 380 ; ii. p. 359. B.M.

Spongia pulchella, Sow. Brit. Misc. p. 87, t. 43 ; Johnson, B. S.

p. 167, t. 19. f. 1, 2.

Cacospongia scalaris, 0. Schmidt, Spong. Adriat. p. 27, t. 2.

f. 4.

Hab. British Seas.
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3. Cacospongia, O. Sclimidtj Spong. Adriat. 27.

Skeleton composed of hard, rather elastic, homogeneous fibres of

unequal thickness.

1. Cacospongia mollior, 0. Schmidt, p. 27. B.M.

Ilab. Adriatic.

2. Cacospongia cavernosa, O. Schmidt, p. 28. B.M.

Hah. Adriatic.

4. SiPHONiA, Blainv. Man. Act. p. 536.

Sponge polymorphic, with a central apical aperture or cloaca, with

large longitudinal and smaller transverse canals ; composed of dense

fibres.

SiPHONiA TYPUM, Blaiiiv. Man. Act. p. 536, t. 9ii. f. 1.

Hab. Sicily. B.M.

** Fibres of one land, the more solid axis being surrounded by a

softer cortical substance 1

5. Aplysina, 0. Schmidt, Spong. Adriat. p. 25.

Sponge fleshy ; fibres of one kind, slightly elastic, consisting of a

solid axis, surrounded by a softer bark.

Aplisia, Nardo, not Linn.

1. Aplysina aerophoba, Nardo; O. Schmidt, p. 25, t. 3. f. 2.

Hah. Adriatic. B.M.

2. Aplysina carnosa, 0. Schmidt, p. 26, t. 3. f. 3.

Hah. Adriatic.

*** Fibres with a central tube,

6. Verongia.

Sponge irregularly netted ; the fibres with a central canal, without

spinules.

Verongia, Bowerbank, Ann. & Mag. N. IL xvi. p. 400, 1845;
Brit. Sp. i. p. 209; O. Schmidt, Spong. Adriat. Supp. ii. p. 10.

Aplysia, Nardo, 1854.

Aplysina, Nardo, 1844, 1862; O. Schmidt, Spong. Adriat.

1. Verongia fistularis, Bowerb. B. Sp. i. p. 209, t. 13. f. 266.

Spongia fistularis, Lamk.

2. Verongia zetlandica, Bowerb. B. Sp, ii. p. 280.

Hah. Zetland.
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**** Fibres with numerous blind tubes.

7. AULTSKIA.

Sponge massive, irregularly netted ; fibres witli a central canal,

which is furnished with small blind branches radiating in all direc-

tions.

Auliskia, Bowerb. Ann. & Mag. N. H. xvi. p. 405, 1845 ;
Brit.

Sp. i. p. 210.

Auliscia, O. Schmidt, Spong. Adriat. Suppl. ii. p. 10.

Auliskia bowerbankii, Bowerbank, Ann. & Mag. N. II. xvi.

p. 405, t. 13. f. 1, 2; B. Sp. t. 14. f. 267, 268.

Hab. ?

Fam. 4. Hirciniad.e.

Skeleton formed of two kinds of horny fibres :—the one thick, and

with a central line of spicules or grains of sand within, reticulated,

forming the base of the skeleton ; the other very slender, forming

radiating spicular tufts, which do not anastomose.

Filifera, Lieberkiihn ; O. Schmidt.

Ircinia et Ilircinia, Nardo.

1. IIircinia, 0. Schmidt, p. 32.

Sponge of a lax texture ; skin less dense.

1. IIircinia flavescens, O. Schmidt, p. 33, t. 3. f. 9, 12-14.

Ilab. Adriatic.

2. Hircinia den oroides, 0. Schmidt, p. 32, t. 3. f. 10. B.M.

See also :

—

Hircinia typica, O. Schmidt, p. 32. B.M.
//. pa7iicea, O. Schmidt, p. 32, t. 3. f. 11.

//. hirsuta, O. Schmidt, p. 33, t. 3. f. 13.

U. hebes, O. Schmidt, p. 33, t. 3. f. 9, 26.

//. variabilis, O. Schmidt, p. 34, t. 3. f. 17. B.M.
//. fasciculata, 0. Schmidt, p. 34. Spongia fascimlata, Esper,

ii. t. 34.

2. Sarcotragus, 0. Schmidt, p. 35.

Sponge very dense, nearly fleshy ; the minute fibres very abundant.

1. Sarcotragus spinulosus, 0. Schmidt, p. 3o, t. 3. f. 18.

Ilab. Adriatic. B.M.

2. Sarcotragus fqlTidus, 0. Schmidt, p. 35, t. 36. f. 3, 19.

Ilab. Adriatic. .
B.M.

3. Stematumenia, Eowcrb. B. Sp. i. p. 211, 1862.

Sponge massive, horny ; fibres of different diameters, reticulated,
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with central lines of spicula and grains of sand, and other extraneous

matter, especially in the larger and thicker fibres.

Stematumenia, Bowerb. Ann. & Mag. N. H. 1845, xvi. p. 40G,

t. 14. f. 1, 2.

Hh'cinia, sp., O. Schmidt.

Sarcotragus, O. Schmidt.

Stematumenia bahamensis.

Bahama sponge, Bowerb. B. Sp. i. p. 2/3, f. 2G9, f. 381.

Hah. Bahama.

Fam. 5. Dysideid.e.

Sponge massive, formed of reticulated horny fibres, with sand (or

the spicula of other sponges) imbedded in the centre, and covered

with a more or less thick coat of horny matter.

Dysidea.

Sponge massive. Skeleton irregular, netted.

Dysidea, Johnston, Brit. Sp. p. 251 ; Bowerb. B. Sp. 18G2; O.

Schmidt, Spon. Adriat. Supp. ii. p. 11,

Diiseideia, Johnston, B. Sp. p. 185, 1842.

Spongelia,^&\i^o, 1844; O.Schmidt, 1862.

Dr. G. Johnston described a sponge under the name of Spongia
suberea in ' Mag. Nat. Hist.' vii. p. 491 , f. GO, which, in his work on
Sponges, he referred to the genus Dtneideia with a mark of doubt,

observing at the same time " it is nearly allied to the Alcyoniinn

ocellatum of Solander (Zooph, p. 180, t. 1. f. G), and it is probable

that the two productions are of the same nature, whatever they may
be." They have proved both to be zoantJwid polypes.

1. Dysidea fragilis, Johnston, B. Sp. p. 251 ; Bowerb. B. Sp.

ii. p. 381, i. p. 211. f. 270-272. B.M.

Duseideia fragilis, Johnston, B. Sp. p. 1 8G, t. 13. f. G, t. 14. f. 4.

Halichondria areolata, Johnston, B. Sp. p. 121, t. 13. f. 4.

Spongia fragilis, Mont.Wern. Mem. ii. p. 114, t. IG. f. 1, 2.

See also :

—

Spongelia elegans, Nardo ; 0. Schmidt, p. 28, t. 3. f. 3. B.M.
S. avara, O. Schmidt, p. 29, t. 3. f. G. B.M.
S. incrustans, O. Schmidt, p. 29, t. 3. f. 7.

S. pallescens, 0. Schmidt, p. 30, t. 3. f. 8. B.M.

2. Dysidea kirkii, Bowerb. B. Sp. i. p. 21 1.

Hah. Australia (not described).

Fam. G. Chalinid.e.

Skeleton formed of regular, reticulated, anastomosing, horny fibres,

which have one or more series of regular small siliceous spicules in

the central lines.
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1. Chalina, Bowerb. B. Sp. i. 208.

Sponge branched, pabiiate, or inosculated. Skeleton of solid cylin-

drical horny fibres, with small imbedded spicules. Spicules fusiform

or needle-like, slender, and thick.

Chalina oculata, Bowerb. B. Sp. p. 3G0. f. 2G2.

Spongia Iccvujata, Montag.
JIalichondria oculata, Johnston. B.M.

See other species described by Dr. Bowerbank (Brit. Sp. p.3Gl).

2. Isodictya.

Network of sponge symmetrical, with radiating and transverse

lines of fusiform needle-like spicules. Spicules fusiform or needle-

shaped. The ovisac internal, membranaceous, not spinose.

Isodictya, Bowerb. B. Sp. i. p. 197; ii. p. 9 ; O. Schmidt, Spon.

Adriat. Supp. ii. p. 17.

Reniera, sp., Nardo; O. Schmidt.

* Spicula fusiform, smooth.

1. Isodictya cinerea, Bowerb. B. Sp. ii. p. 27.

Halichondria cinerea, Johnston. B.M.

See other species described by Dr. Bowerbank (B. Sp. pp. 275 and

following).

** Spicula needle-like, spinose, fexuous.

2. Isodictya lurida, Bowerb. B. Sp. p. 33G.

Hab. Northumberland.

3. Halispongia.

Sponge massive, with a reticulated horny skeleton. The larger

fibres with irregularly dispersed internal spicula; the small ones

without spicula.

Halispongia, Bowerb. B. S. ii. p. 207 ; O. Schmidt, Sp. Adriat.

Supp. ii. p. 9 = Cacospongia, sp., A. Schmidt.

Halispongia cavernosa.

Hahama Sponge of Commerce, Bowerbank, B. S. i. p. 207, t. 36.

f. 378, ii. p. 13.

A. AcANTHELLA, O. Schmidt, p. 65.

Sponge branched, often spinose, flexuous ; fibres compressed ; skin

sunk, very porous. Spicules cylindrical, elongate, often flexuous,

placed longitudinally in the membranes.

1 . AcANTiiELLA ACUTA, 0. Schmidt, p. C5, t. 6. f. 7 ; Suppl. p. 2,

t. l.f. 1. B.M.

2. AcANTHELLA OBTCSA, O. Schmidt, p. C5, t. G. f. 8.
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5. Tragosia.

Sponge funnel-shaped or fan-shaped, branches anastomosing, mi-

nutely hispid. Skeleton regularly netted.

"The spicula of the primary lines of the skeleton are needle-

shaped, with their apices directed inwards ; those of the secondary

lines are fusiform."

Isodictija, sp., Bowerb. B. S. ii. p. 318.
Halichondria* *, Johnst.= Traffos, Schweiger, Handb. p. 422.

* Sponge funnel-shaped, or rarely fan-shaped.

1. Tragosia infundibuliformis. B.M.

Spongia infundibuliformis, Linn. S. N. p. 1296 ; Esper, Z. t. 57.

f. 1, 2.

S. crateriformis, Pallas.

S. calyciformis, Lamk.
<S. pociUum, Lamx.
Halichondria infundibuliformis, Flem. B. A, p. 524 ; Johnston,

B. S. p. 105, t. 6."f. 3.

Isodictya infundibuliformis, Bowerb. B. S. ii. p. 317, f. 9.

** Sponge branched and anastomosing in some places.

2. Tragosia dissimilis. B.M.

Isodictya dissimilis, Bowerb. B. S. ii. p. 318,

6. Clathria.

Sponge branched; branches inosculating. Spicules uniform, needle-

like, smooth, united in a horny matter.

Grantia, Nardo.

Clathria, O. Schmidt, 57.

1. Clathria compressa, 0. Schmidt, p. 58, t. G. f. 1 (spicules).

Spongia clathrus, ^s\^er1 B.M.

2. Clathria coralloides, O. Schmidt, p. 58, t. 5. f. 10, II.

Grantia coralloides, Nardo.

Spongia coralloides, Esper? B.M.

7. AxiNELLA, O. Schmidt, p. GO.

Sponge tree-like, branched, flexible, and rather elastic. Spicules

cylindrical, long, often bent or arched, some acute, others blunt at

the end.

Grantia, sp., Nardo.

1. AxiNELLA ciNNAMOMEA, O. Schmidt, p. 61, t. 6. f. 2.

Grantia cinnamomea, Nardo.

S[)icules fusiform and needle-shaped, curved. B.M.

Proc. Zool. Soc— 1867, No. XXXIII.
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2. AxiNELLA VERRUCOSA, O. Schmidt, p. 62, t. 6. f. 3.

Spo77(/ia verrucosa, Esper, ii. t. 47. B.M,

(1) Spicules fusiform, bent in the middle, (2) blunt at the end.

3. AxiNELLA CANNABiNA, O. Schmidt, p. 6.3, t. 6. f. ii. B.M.

4. AxiNELLA FovEOLARiA, O. Sclimidt, p. 64, t. 6. f. 6. B.M.

The genera Clathria, Raspalia, and Axinella of Dr. O. Schmidt

appear to depend chiefly on the external form of the sponge.

8. ASTROSPONGIA.

Sponge stipitate, solitary or branched ; surface smooth, when
moist very rough and very porous, the outer surface denser ; when
dry friable. Oscules concave, circular, scattered, surrounded with

six or eight small circular pores forming a star ; spicules small, subu-

late in the fibres.

AsTROSPONGIA POLYPOIDES, B.M.

Axinella polypoides, O. Schmidt, Spong. Adriat. p. 62, t. 6. f. 4

(oscules far apart).

Hab. Adriatic.

9. ASTROSTOMA.

Spouge solitary, branched ; fibres horny, flexible. Oscules? cir-

cular, scattered and concave, sunk in the surface, with eight or ten

rays, which are covered with spicules. Spicules small, subulate, in

corneous fibres.

Astrostoma, Gray, P. Z. S. 1867, p. 239.

AsTROSTOMA BOWERBANKii, (spouge) Bowerb. B. S. p. 278,

t. 20. f. 307 a, b, 308.

Hab. East Indies.

The oscules are often very close, with two or three in a line nearly

united.

I have been enabled, through Mr. Tyler, to examine the original

specimens from vfhich Dr. Bowerbank described this species, which
is probably a parasite like the genus Bergia of Michelotti.

Fam. 7. OPHISTOSPONGIADyE.

Skeleton horny, reticulated ; fibres cylindrical, or more or less

flattened and expanded, scattered with external diverging spicules.

* Spicula divergingfrom sheleton.

1. Ophistospongia.

Sponge massive. Skeleton with reticulated cylindrical horny
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fibres, with single or groups of spicules radiating from its outer sur-

face. Spicules uniform, fusiform or needle-shaped.

Ophistospongia, Bowerb. B. S. ii. p. 378.

Ophistospongia australis.

Australian sponge, Bowerb. B. S. i. p. 275, t. 17. f. 28S.

See also

—

Ophistospongia papilla, Bowerb. B. S. ii. p. 37H.

Hab. Guernsey.

2. Seriatula.

Sponge massive. Skeleton of solid, cylindrical, horny, thick and^

slender fibres, with small imbedded spicules. Spicules smooth, of

three forms—(1) broad needle-shaped, (2) pin-shaped, and (3) fusi-

form, slender, angularly bent.

Seriatula seriata.

Spongia seriata, Grant.

Chalina seriata, Bowerb. B. S. ii. p. 376, f. 287 (outer surface) ;

O. Schmidt, Supp. ii. t. \C)7

3. Ectyon.

Sponge massive, reticulated, of cylindrical horny fibres, with single

scattered or groups of diverging spicules. Spicules fusiform, verti-

cillated, spined.

1. Ectyon sparsus.

West-India sponge, Bowerb. B. S. i. p. 27^, t. 17- f. 289.

Spicules scattered, or in pairs or threes.

Hab. West Indies.

2. Ectyon fascicularis.

West-India sponge, Bowerb. B. S. i. p. 276, t. 17. f. 2!)(t.

Spicules grouped together in fascicules.

Hab. West Indies.

3. Ectyon carpenteri.

Halichondrial, Carpenter, Microscope, p. 538, f. 267.

Hab. Madagascar.

See Biplodemia, Bowerb. B. S. f. 377; but it has armed orisacs.

4. ACARNIA.

Sponge parasitic, membranaceous, with erect and recumbent cla-

vate spinose spicules. Spicules subcylindrical or subclavate ; ends

blunt, covered with spines.

AcARNIA CLIFTON I.

Hymeniacidon cliftoni, Bowerb. B. S. i. p. 276, f. 7<>, 'So, 2!)1.

Hab. Freemantle, West Australia (G. Clifton).
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5. N^NIA,

sponge thin, with expanded spreading spicules. Spicules dispersed

over the membrane :— 1. Fusiform, with a series of rounded distant

belts forming ovate knots. 2. Fusiform, blunt, with regular whorls

of small spines. .3. Cylindrical, with a large central longitudinal

slit on each end.

N^NIA VERTICILLATA.

Hijmei'aphia verticillata, Bowerb. B. S. i. p. 268, f. 238-240.

6. Raphyrus.

Sponge massive. Skeleton reticulated ; fibres formed of numerous
fusiform or needle-like spicules, irregularly crowded together without

order, and united by a very small quantity of horny matter.

Raphyrus, Bowerb. B. S. i. p. 207, ii- p. 354 ; O. Schmidt, Spon.

Adriat. Supp. ii. p. \8 = Papillina, 0. Schmidt.

1. Raphyrus CELATUS.

Halichondria celata, var. a, Johnst. B. S. p. 125.

2. Raphyrus griffithsii, Bowerb. B. S. i. p. 207, t. 13. f. 265,

ii. p. 354.

Papillina subera, O. Schmidt, Sp. Adriat. 69, iii. 18. B.M.
Hah. England.

Fam. 8. Phakelliad^.

Sponge expanded, cup-shaped or flabellate ; spicula in bundles,

cylindrical, numerous, with a closely netted horny skeleton, forming

branched and rebranched lines, which do not inosculate.

The structure was well described by Dr. Grant (Edin. New Phil.

Journ. i. p. 349).

Phakellia. (Sea Fan-Sponge.)

Sponge fan- or funnel-shaped, with numerous cylindrical bundles

of spicules, which branch and rebranch, radiating to the surface.

Spicules fusiform or needle-shaped, often flexuous.

Phahellia, Bowerb. B. S. i. p. 186, ii. p. 7 ; O. Schmidt, Spong.

Adriat. Supp ii. p. 15.

Phakellia ventilabrum, Bowerb. B. S. i. p. 186, t. 33. f. 367,

ii. p. 122 (cyathiform) ; O.Schmidt, Supp. ii. t. 1. f. 16. B.M.

Spongia ventilabrum, Linn. S. N. ; Grant, Edinb. N. P. J. i.

p. 349, ii. p. 122, t. 2. f. 5.

(S. zetlandica , Jameson.

S. venWahriformis, Gray, B. P. p. 359.

Halichondria ventilabrum, Johnst. B. S. p. 107, t. 7.

H. ventilabra, Flem. B. A. p. 523.

Halisponyia ventilabra, Blainv.

Spnnc/ifi xerampelina, Grant.
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Var. Spongia scypha, Mont. W. Th. ii. p. 107, t. 15. f. 1.

S.foliaceus, Gray.

See also

—

Phakellia robusta, Bowerb. B. S. ii. p. 126, f. 367 (fan-shaped).

Subsection 2. S})icular Sponges (Spiculospongi^). Spongefleshy,
more or less strengthened by fasciculated or scattered siliceous

spicules, the fascicules being sometimes slightly covered with a
thin layer of horny matter. Sarcode generally abundant, gra-
nular or fleshy ; sometimes it is mucilaginous and early deci-

duous, as in Euplectella.

Oxyospongice, Ducliass. & Michelotti, Spon. Mer Cara'ibe.

The three principal families of this group are distinguished by the

absence or the presence of certain kinds of spicules ; thus tlie Espe-
riadcB have bibaniate "defensive " spicules, whilst the Tethyadce have
three-pronged or three-hooked and stellate spicules, and all the

kinds are absent in the Ilalichondriadce.

The Euplectellad(B and Polymastidce are distinguished by tbe
textile structure of their tubular l)ody ; the former has several kinds
of defensive spicula, which are abt^ent in the latter family.

Order III. LEIOSPONGIA, or Unarmed Sponges.

Sponge with all the spicules of the same kind, often varving more
or less in size and form, but they are always modifications of the most
simple kind of spicules.

The spicules are not all uniform in shape; but, if varying in shape,

they all belong to one type of form. Thus they may be either cv-

lindrical, fusiform, needle-shaped or pin-shaped, or any of the inter-

mediate modifications of these shapes, which sometimes insensiblv

pass into each other. In some of these sponges all the spicules

are of one or the other of these modifications ; others contain two,

and others again all thrte, of these forms combined together. They
are easily known from the sponges of the next order by the entire

absence (except in some very rare instances) of any of the spicules

that Dr. Bowerbank has called defensive and retentive spicules—that

is to say, bihamate, anchorate, birotulate, stellate, or three-pronged

spicules.

The fusiform, needle-like, pin-shaped, and cylindrical spicules be-

long to a series, and these forms gradually pass into each other ; that

is to say, there are all intermediate forms ; sometimes the spicules of
one sponge, or even specimen, present more than one form. These
spicules are smooth, or partially or entirely spiculated or tubercu-

lated, or they are furnished with smooth or rugose or sj)inous rings.

They are rarely angularly bent in the middle, or curved at each end
and bent in the form of an S. I have never seen the two ends bent

up on one side, such double-hooked spines belong to tlie bihamate
series, and are generally undeveloped spicules of that form. With
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these variations the forms of the spicules afford good specific cha-

racters, each species having a single form or a series of variations

peculiar to itself.

Fam. 1. Halichondriad^.

Sponge massive. Skeleton composed of cyhndrical, fusiform, or

l)in-shaped spicules, often varying in form in the same sponge, vari-

ously fasciculated together, or rarely single, and united by a small

quantity of horny matter. Sarcode fleshy or granular.

* Spicules fusiform or needle-Uke.

1. Reniera.

Sponge massive, rugose. Skeleton reticulated, strengthened with

spicules. Spicules of one shape, fusiform or needle-hke (varying in

size).

Reniera, O. Schmidt, Sp. Adriat. p. 72,

IJymeniacidon, Bovverb, Brit. Sp.

IIeniera thomasii.

Hymeniacidon thonasii, Bowerb. B. Sp. p. 155.

See also

—

//. coccinea, Bowerb. ib. p. 156.

H. hrettii, Bowerb. ib. p. 158.

H.fragilis, Bowerb. ib. p. 159.

H. reticulatus, Bowerb. ib. p. 159.

H.fallaciosus, Bowerb. ib. p. 160.

//. albescens, Bowerb. ib. p. 161.

H. luctea, Bowerb. ib. p. 163.

H. memhrana, Bowerb. ib. p. 165.

H. caruncula, Bowerb. ib. p. 166, t. /. f. 3/2.

//. sanguinea, Bowerb. ib. p. 168. Sponyia sanyuinea. Grant.

//. mmnmeuUi, Bowerb. ib. p. 170.

i/. consimilis, Bowerb. ib. p. 172.

H.faUax, Bowerb. ib. p. 177.

H. viridans, Bowerb. ib. p. 178.

H. perleiiis, Bowerb. ib. p. 179. Sponyia perlevis, Mont, (spi-

cules subpin-shaped).

H. aurea, Bowerb. ib. p. 181. Sponyia aurea, Mont.

H. armatura, Bowerb. ib. p. 183.

H. pachyderma, Bowerb. ib. p. 184.

H. crustida, Bowerb. ib. p. 185 (spicules subpin-shaped).

H. viryidtosa, Bowerb. ib. p. 193.

Hcniera aqu(ediictus,0. Schmidt, Sp. Adriat. p. 73, t. 7. f. 6. B.M.

R. cratera, O. Schmidt, ib. f. 7. B.M.

R. alba, O. Schmidt, ib. f. 8.

R. niyrescens, O. Schmidt, ib. p. 74. B.M.

R. palmata, O. Schmidt, ib. p. 74. I Sponyia palmatu, Solander

& EUis. B.M.



18G7.] DR. J. E. GRAY ON SPONGES. 519

R. semitubulosa, O. Scbinidt, ib. p. 7o. 1 Spongia semitubiilosa,

Lanik. B.M.
R. luxurians, O. Schmidt, ib. p. 7&. B.M.

2. Halichondria.

Skeleton irregularly netted, scattered, or reticulated. Spicules

uniform, fusiform.

Halichondria panicea, Johnston; Bowerb. Brit. Sp. p. 229,

f. 300, 303.

See also —
//. servosa, Johnston.

H. glabra, Bowerb. ib. p. 232.

//. caduca, Bowerb. ib. p. 234.

//. incotispicua, Bowerb. ib. p. 23d.

H. incerta, Bowerb. ib. p. 237.

H. coalita, Johnst. t. 12. f. 1 ; Bowerb. ib. p. 238,

H. simplex, Bowerb. ib. p. 240.

H. subdola, Bowerb. ib. p. 247.

H. /armaria, Bowerb. ib. p. 269 (spicules spined).

H. distorta, Bowerb. ib. p. 240 (spicules fusiform and needle-like).

3. DiCTYOCYLINDRUS.

Sponge arborescent ; branches large, forked, rather hispid ; skin

without spicules. Skeleton of fasciculated spicules. Spicules :

—

• 1. Needle-shaped or fusiform, long, slender. 2. Needle-like or sub-

pin-like, spinose.

Dictyocylindrus, Bowerb. B. S. i. p. 18.5.

1. Dictyocylindrus hispidus, Bower. B. S. i. p. 185, ii. p. 108.

Spongia hispida, Mont.

2. D. ventilabrum, Bowerb. ib. ii. p. 100, f. 66.

3. D. ramosus, Bowerb. ib. ii. p. 103, f. 366.

4. D. puMiLus, Bowerb. ib. ii. p. 114.

5. D. RUGOsus, Bowerb. ib. ii. p. 119, f. 369.

And other species described by Dr. Bowerbank.

4. x\aptos.

Sponge fleshy, internally spiculose. Spicules all needle-shaped,

elongate, smooth (no anchorate spines, or globules, or stars).

Aaptos adriatica. B.M.

Ancorina aaptos, O. Schmidt, Supp. i. p. 33, t. 4. f. 4.

Hab. Adriatic.
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5. Halisarca.

Sponge expanded, smooth, gelatinous. Spicules of two kinds :

—

1. Cylindrical, very slender, flexuous. 2. Slender, needle-like, spi-

nose.

Halisarca dujardinii, Johnston. B.M.

Hymeniacidon dujardinii, Bowerb. B. S. ii. p. 224.

6. LlEBERKUHNIA.

Sponge funnel-shaped, turbinate or globose. Texture entirely re-

ticulated. Spicules small, slightly arched, j)ointed at each end,

placed in series forming the fibres.

Lieberkuhiia, Balsamo-Crivelli, 1863; O. Schmidt, Supp. i.

p- 43.

LlEBERKUHNIA AGAGROPHLA, BalsamO, /. C. B.M.

Jjieherhihnia calix, O. Schmidt, Supp. ii. p. 43.

Espera calix, Nardo.
Beniera calix, O. Schmidt, i. p. 76, t. 7. f. 12.

7. Tedania.

Sponge lobed, crested, with a lateral tube ending in an open mouth.
Spicules of three kinds :— 1. Clavate, needle-shaped. 2. Fusiform,

very slender, elongate, sometimes flexuous. 3. Cylindrical, with

rather thicker, blunt ends.

1. Tedania digitata. B.M.

Reniera digitata, O. Schmidt, p. 75, t. 7. f. 1 1.

2. Tedania ambigua.

Reniera ambigua, O. Schmidt, Supp. ii. t. 4. f. 8.

8. Oroidea.

Sponge massive. Spicules cylindrical, with regular whorls of
spines, truncated and torn at one end, and attenuated and pointed
at the other.

Oroidea adriatica. B.M.

Clathria oroides, O. Schmidt, Sp. Adriat. Supp. i. t. 4. f. 2.

9. Prianos.

Sponge massive. Spicules of two forms:—!. Cylindrical, blunt
and rounded at each end. 2. Cylindrical, slender, angularly bent
in the middle.

Prianos amorphus. B.M.

Reniera amorpha, O. Schmidt, Supp. i. t. 4. f. 7.
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10. SCHMIDTIA.

Sponge tuberose, or tuberoso-elongate, more or less pedunculate,

single, or two or three coalesced, with a central tube internally hol-

low. Parenchyma more or less netted. Spicules of five forms, all

smooth:— ]. Thick, needle-shaped. 2. Fusiform. 3. Slender fusi-

form, thick. 4. Subcylindrical, curved, blunt. 5. Longer, pointed,

angularly bent at the end.

Schmidtia, Babamo-Crivelli ; O. Schmidt, Suppl. i. p. 42.

SCHMIDTIA FTCllOllMIS.

Schmidtia fcifuniiis, S. clavata, et S. dura, Balsamo-Crivelli,

Mem. See. Itahana, 18G3, vol. v. ; O. Schmidt, Supp. i. p. 42.

Reniera ''.dura, O. Schmidt, i. p. 7&, t. 7. f. 13. B.M.

1 1 Crella.

Sponge crustaceons, tubercular ;
pores confined in wedge-shaped

areas. Spiculesof two kinds:— 1. Fusiform. 2. Club-shaped, nodose.

Cribrella, O. Schmidt, p. 70 (not Agassiz).

Crella elegans.

Cribrella elegans, O. Schmidt, p. 70, t. 7. f. 1.

12. Sophax.

Sponge-coating rough ; oscules minute, dispersed. Skin spinu-

lose. Spicules:— 1. Needle-like, long, slender, flexuous. 2. Needle-

like, minutely spined.

Sophax fallax.

Microciona fallax, Bowerb. B. S. ii. p. 128.

13. Epicles.

Sponge-coating thin, smooth. Skin pellucid, without spicules.

Spicules of two forms :— 1. Needle-like, slender, in widely radiating

groups. 2. Subclavate, smooth or covered with minute spines.

Epicx,es radiatus.

Hymedesmia radiata, Bowerb. B. S. ii. p. 149.

14. Eurypon.

Sponge-coating hispid. Skin spiculated. Spicules of two kinds :

—

1. Needle-like, long, slender, smooth. 2. Subclavate, spinulated

all over.

Eurypon ceavatum.

Hymerapkia clavata, Bowerb. B. S. ii. p. 143.

15. BUBARIS.

Sponge-coating cavernous, hispid. Skin spiculose. Spicules of two
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kinds:— 1. Needle-like, elongate. 2. Cylindrical or subfusiform,

vermiculoid, varying in the manner in which they are twisted.

BUBARIS VERMICULARIS.

Hymeraphia veimiculariSy Bowerb. B. S. ii. p. 141, f. 5.

16. ClOCALYPTA.

Sponge cylindrical, massive, with numerous attenuated branches,

sometimes forked at the tips. Skeleton of compact interlaced spi-

cules, which divide into fasicules near the surface of the branches
;

the fascicules dilated at the end supporting the outer surface, and
having a series of small cavities below the outer coat. Spicules fusi-

form or needle-like, stout, variable in size.

Ciocalypta, Bowerb. B. S. i. p. 179, ii. p. 81, t. 30. f. 360, 361.

ClOCALYPTA PENiciLLUs, Bowerb. B. S. i. p. 188, ii. p. 81.

17. Rasalia.

Sponge incrusting or arborescent, branched. Spicules of two

kinds, united by a horny matter:— 1. Needle-shaped, thick, tuber-

cular. 2. Pin-shaped, smooth.

Rasalia viminalis.

Raspalia viminalis, O. Schmidt, p. 59, t. 5. f. 12. B.M.

18. Adocia.

Sponge sessile or branching and inosculating, smooth ; oscules on

the sides of the branches. Skin without spicules. Skeleton rather

irregularly netted. Spicules fusiform, stout, short.

Adocia simulans.

Isodictya simulans, Bowerb. B. S. p. 308, f. 299.

19. Philotia.

Sponge incrusting, smooth ; oscules minute. Skin regularly netted,

spiculous. Spicules isolated, forming a network:— 1. Fusiform,

slender. 2. Cylindrical or needle-shaped.

Philotia varians.

Isodictya varians, Bowerb. B. S. ii. p. 281, f. 309.

* * Spicules pin-shaped.

20. Abila.

Sponge branched, flexible. Spicules united with horny matter,

of three kinds:— 1. Pin-shaped, smooth; head rather marked,

large. 2. Pin-shaped, nodulous, small. 3. Fusiform, very slender,

arched or doubly arched.
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Abila FREYERII.

Raspaliafreyerii, O.Schmidt, p. 60, t. o. f. 13. B.M.

21. SuBERiTES, Nardo ; O. Schmidt, p. 6.3.

Sponge massive, compact, fleshy, smooth, sometimes with project-

ing spicules. Skin with or without spicules. Spicules pin-shaped,

fasciculated ; fascicules often expanding near the surface.

f Skin without spicules.

1. SUBERITES SUBERIA. B.M.

Spongia suberia, Montag.
Halichondria suberica, Fleming.

H. suberea, Johnston.

Hymeniacidon suberea, Bowerb. B. S. p. 200, f. 23.

2. SUBERITES CARNOSA. B.M.

Ilalicondria carnosa, Johnst.

Hymeniacidon carnosa^ Bowerb. B. S. p. 203.

3. SUBERITES GELATINOSA.

Hymeniacidon gelatinosa, Bowerb. B. S. ii. p. 222.

ft Skin with spicules like the flesh.

4. SUBERITES SULPHUREA.

Hymeniacidon sulphurea, Bowerb. B. S. ii. p. 208.

ftf Spicules in skin andflesh spinose. Flacius.

5. SUBERITES CLAVIGERA.

Hymeniacidon clavigera, Bowerb. B. S. p. 211, f. 83.

22. FiCULINA.

Sponge massive ; surface even ; oscules few, large. Skin thin,

granular, spiculose. Spicules of three kinds :— 1 . Pin-shaped.

2. Fusiform. 3. Cylindrical, with central knobs, straight or rather

angularly bent.

FiCULINA FICUS. B.M.

Halichondria ficus, Johnston.

Hymeniacidon ficus, Bowerb. B. S. ii. p. 206, f. 95.

See Isodictya anomala, Bowerb. B. S. ii. p. 293, f. 4.

23. Raspalia.

Sponge 1 Spicules short, thick, pin-shaped, nodulous.

Raspalia, Nardo ; O. Schmidt, Sp. Ad. p. 59 (part.).

Raspalia typica, Nardo; O. Schmidt, p. 59, t. 4. f. 1. B.M.
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24. Raphiophora, Gray, B. M. 1840.

Sponge cup-shaj)ed, friable, with a harder external case ;
pores

minute. Spicules pin-shaped, fasciculated.

Raphiophora patera. B.M.

Spongia patera, Hardwicke, Asiatic Researches, xi. p. 180, 1822;

Ferussac, Bull. Sci. Nat. viii. p. 1(J.5, 182fi.

AJcyo7iium poculum {Neptune's cup), " Everard Home, MSS.;"
Stutehbury, British Institution, on a plate by W. H. Baily.

Hah. Sumatra (Raffles) ; Singapore {Hardwicke).

25. Spinularia.

Sponge massive, depressed, minutely hispid. Oscules terminal,

slightly raised. Spicules of two kinds:— 1. Fusiform, sometimes

curved. 2. Tin-shaped ; head ovate.

Spinularia tetheoides.

Tethea spinularia, Bowerb. B. S. ii. p. 94, f. 25.

26. Antho.

Sponge massive. Spicules of three forms :— 1 . Thick, pin-shaped,

rugulose. 2. Thick, cylindrical, torn at the apices. 3. Elongate,

needle-shaped, smooth.

Antho involvens. B.M.

Myxilla involvens, O. Schmidt, Supp. i. p. 37, t. 4. f. 6.

27. Pitalia.

Sponge amorphous. Spicules:— 1. Pin-shaped or subclavate,

stout, tubercular. 2. Pin-shaped, slender, slightly curved. 3. Cy-

lindrical, slender, clavate, and rounded at each end.

Pitalia frondiculata. B.M.

Reniera frondiculata, O. Schmidt, Sp. Ad. Supp. t. 4. f. 10.

Fam. 2. Clioniadjs.

" Forming excavations in shells and limestone. Cavity multilocular,

united by a small tube, forming a dichotomous or anastomosing line

of cells, and the inner surface shagreened or punctured. The sponge

fills the entire cavity and ramifications, and the oscules and papillae

correspond in size, number, and position with the external orifices on

the surface of the shell or stone enclosing the sponge."

—

Hancock.

The oscules and pores contractile. The pores when expanded

prominent, above the surface of the shell, top flat, with a radiated

opening. The oscules conical, tubular, with an open mouth.

Cliona, Grant; Leidy, Proc. Acad. N. S. Philad. viii. p. 162,

1856 ; Hancock, Ann. N. H. iii. p. 321 (1849), iv. p. 355 (1849) ;
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Morris, Ann. N. II. iv. p. 239 ; Bianconi, Nuov. Ann. Sci. Nat, Bo-

logna, vi. p. 455, 1841.

Vioa, II. Michelin, Revue Zoolog. 1841, p. 56 (not 1833); O.
Schmidt; Duchass. & Micliel. Sp. Caraib. p. 112.

Spongia terebrans, Duvernoy, Compt. Rend. A. S. Paris, ii. 1H41,

pp. 683 & 1021 ; Lereboullet,^Instit. ix. 1841, p. 131.

Hymeniacidon, sp., Bowerb. B. Sp.

Oxyspongice perforantes, Duchass. & Michelot. Sp. Mer Caraibe,

p. 112.

Not Vioa of Nardo, Isis, 1833, p. 523, who cites Alcyonimn asbes-

tinum, Linn., as the type, which is a zoanthoid coral.

1. Cltona.

Spicules uniform, pin-shaped, smooth.

Cliona celata, Hancock, Ann. & Mag. N. H. 1867, six. p. 237,

t. 7. f. 7. B.M.

Hymeniacidon celata, Boweib. B. S.

Hab. Europe.

See also

—

Cliona yorgonoides, Hancock, /. c. p. 237.

C. globidifera, Hancock, l. c. p. 240, t. 8. f. 3.

Vioa viridis, O. Schmidt, p. 77, t. 7. f. 14. B.M.

2. PlONE.

Spicules of three forms :— 1. Pin-shaped, smooth. 2. Fusiform,

spinulose. 3. Cylindrical, sinuous, smooth, slightly or strongly spi-

nulose.

Ptone northumbrica.

Cliona northumbrica, Hancock, /. c. p. 237, t. 7. f. 1.

Hab. Scotland and Northumberland.

See also

—

Cliona vastijica, Hancock, /. c. p. 237, t. 7. f. 2.

C. corallinoides, Hancock, /. c. p. 238, t. 7. f. 3.

C. gracilis, Hancock, I. c. f. 4.
'

C. howsei, Hancock, f. 5.

C. mazatlanensis, Hancock, p. 240, t. 8. f. 1.

3. Myle.

Spicules of three kinds:— 1. Pin-shaped, smooth, head globular,

terminaL 2. Fusiform, thick, smooth, sometimes angularly bent,

with a swollen belt at the angle. 3. Oblong, fusiform, small, spi-

nulose.

Myle carpenteri.

Cliona carpenteri, Hancock, /. c. t. 8. f. 4.

Hab. Mazatlan.
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4. Sapline.

Spicules of two kinds :— 1 . Pin-shaped, elongate, smooth. 2. Fusi-

form, smooth.

Sapline grantii, B.M.

Fioa grantii, O. Schmidt, p. 7S, t. /. f. 15.

Hab. Adriatic.

5. Idomon.

Spicules of two kinds, angularly bent in the centre:— I. Pin-

shaped, head small. 2. Needle-shaped, one end truncate.

Idomon alderi.

Cliona alderi, Hancock, I. c.

6. Jaspis.

Spicules of two kinds :— 1. Fusiform. 2. Stellate.

Jaspis johnstonii.

Vioa johnstonii, O. Schmidt, p. 78, t. 7. f. 17. B.M.
Hab. Adriatic Sea.

7. Pronax.

Spicules of two kinds:— 1. Pin-shaped, head subterminal. 2. Cy-

lindrical, bent or sinuous, smooth or spinose.

Pronax lobata.

Cliona lobata^ Hancock, I. c. p. 239, t. 7. f. G (bent spicules spi-

nose).

Hab. Newcastle-ou-Tyne.

See also, with bent spicules smooth

—

Cliona vermifera, Hancock, I. c. t. 8. f. 2.

C. alderi, Hancock, p. 239.

8. Samus.

Spicules of one kind, thick, stellate, many-rayed ; rays in several

Samus anonyma, Bowerb. B. S. p. 234, t. 2. f. 41, 42.

See Axus cliftoni (Bowerb. B. S. f. 197) in Tethyidce.

See also

—

Vioa duvernoyii, Duchass. Anim. Radiat. p. 27; Spong. Mer
Caraibe, p. 117, t. 25. f. 4.

V. dissociata, Duchass. ib. p. 27 ; Sp. Mer Car. p. 117, "t. 22.

f. 5,6" (t. 25. f. 5, 6?).

V. strombi, Duchass. Sp. Mer Car. p. 113.

Also the genus Em-yphylle, which perforates the substance of

madrepores, forms irregular galleries with granules and spicules.
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Euryphylle latens, Ducliass. Sp. Mer Car. p. 114, t. 25. f. 7, 8.

E. diibia, Duchass. ib. t. 25. f. 5, 6.

Fam. 3. Polymastiad^.

Sponge massive, with numerous open-mouthed erect tubes. Ske-

leton of the base of divergent fascicules of spinules ; of the tubes

formed of longitudinal and transverse fascicules of slender cylindri-

cal elongated spicules.

Polymastica, Bowerb. B. S. i. p. 371.

1, Pencillaria.

Spicules of the mass pin-shaped. The transverse fibres separate.

Pencillaria mammillaris.

Polymastica mammi/la7-is, Bowerb. B. S. i. p, 178, ii. p. 571 ; O.
Schmidt, Sp. Adriat. Supp. ii. t. I. f. 12.

Sponffia maminillai'is, MuUer, Z. D. t. 158. f. 3, 4. B.M.
S. pencillus, Montag W. Trans, p. 93, t. 13. f. 7.

2. Polymastica, sp., Bowerb. B. S.

Spicules needle-shaped. The transverse fibres fasciculated.

Polymastica robusta, Bowerb. B. S. i. p. 178, t. 29. f. 358,
ii. p. 63.

AlcyonceUum rohustum, Bowerb. ib. i. p. 172, f. 257, 258.

See also

—

P. ornata, P. bullosa, P. brevis, and P. radiosa, Bowerb. ib. ii.

pp. 59, 61, 64, 68.

Order IV. xlCANTHOSPONGIA (Armed or Hooked Sponges).

Sponge strengthened with various-shaped spicules, besides the

usual simple fusiform or needle-like spicules of the preceding order.

These sponges, besides having the cylindrical fusiform needle-like

or pin-shaped spicules found in the preceding order, are provided with
various shaped spicules, which are usually armed with some form of
hook or extended prickles that form a means of defence. These de-

fensive spicules vary considerably in shape, being either bihamate,

anchorate, three-pronged, or star-like ; and the various modifications

of these forms are present in the different genera.

Fam. 1. EuPLECTELLADiE*.

Sponge tubular, isolated, with the tubes closed at the top with a

netted lid. The skeleton of the tubes formed of bundles of elon-

* Professor Wyville Thompson, to whom I am indebted for the photographs of
the species of this family in the Paris Museum here copied, in a letter, dated
22nd of May, 1867, observes, "As to the Rnplecfdla, the two species (two species
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gated cylindrical thread-like spicules placed in a longitudinal, trans-

verse, and oblique direction, crossing each other, and forming a more
or less regular network. Sarcode scattered with stellate spicules,

with the rays more or less divided.

A. Tube formed of longitudinal and transverse bundles of filiform
spicules, intersected with more slender oblique series of spicules,

and strengthened externally with transverse or oblique raised

ridges, the upper ridge forming a fringe between the end of the

tubes and the irregularly netted lid; the base of the tubes sur-

rounded with free filiform spicules, barbed at the end,

1. EUPLECTELLA.

The tubes regular, gradually wider above, formed of regular

longitudinal and transverse bundles of filiform spicules, which are

crossed in an oblique direction with more slender fascicules or sepa-

rate filiform spicules, and strengthened externally with transverse or

oblique elevated ridges ; the upper ridge forming a fringe at the top

of the tubes, between the edge of the tubes and the irregularly netted

lid. Sarcode thin, studded with many-rayed stellate spicules, with

long simple or trifid rays, or with short rays divided at the end into

several converging rays, forming a bell-shaped series.

The fringe on the end of the tube, between it and the lid, is only

found in the perfectly grown sponges ; it is very small in the speci-

mens of £". aspergillum that are not quite of the normal form—that is,

I certainly believe them to be) of the Jardin des Plantes are very closely allied.

It is not easy at first to catch a good micn^scopic character. Still there is a dif-

ference in the form of the small spicules especially. These two species are, hovF-

ever, utterly different from our Euplectella aapergillum. It would he impossible

to put the three even in the same genus. In the French species the network of

the wall is formed entirely of perfectly free spicules, very long, simply interwoven,

never anastomosing, held together by sarcodic sui)stance alone, and perfectly

easily shaken separate by a needle or a hair-pencil in a drop of water. The spi-

cules are exactly of the same type as those of Hyalonema, and are netted together

precisely in the same way ; in fact the French species would fit much better into

the genus Hyalonema than into Euplectella. They will not go into either genus,

however, and either you or I must concoct a special generic name for them.
" Eup. aspergillum, again, reminds one strongly of the woi k you must have often

seen— ships, baskets, &c., made of spun-glass, by heating and netting it in and

out in all directions, attaching constantly the various points of contact. Thus,

while aspergillum is made quite rigid, the French species are absolutely flexible,

only firm enough to maintain their form.
" It seems to me that we have now a series forming a very remarkable group,

graduating through Aphrocallistes}, Hyalonema, the French genus, Euplectella

{aspergillum and cucumer), into Iphiteon and Dactylocalyx. In these the form is

very different certainly ; but the general plan of the small free spicules is the

same, and the interlacing siliceous tubing is very much as in Eup. aspergillum.

" Schultze's proposed group ' Lophospongiae ' cannot stand. It is founded upon

the long free spicules merely, and would only contain Hyalonema and Euplectella,

excluding Apla-ocallistes and the French genus, which seem to me most charac-

teristic members of the series.

" By-the-by could you give me a shred of Jphrocallisles, I should like to com-

pare the small spicules."
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to say, in those that have an irregular edge to the upper part of the

tube, or other deformities of growth.

Euplectella, Owen, Trans. Zool. Soc. iii. p. 203, 1841.

Alcyoncellum, Bowerb. B. Sp. i. p. 176 (not Blainville, nor Quoy
and Gaimard).

The texture of Eu2')lectella has been compared to woven lace.

The threads of the Euplectella were not first spun and then inter-

woven as in the case of human manufacture, but were formed as

interwoven, the two processes going on simultaneously, ovpari passu;

and this is further shown by the fact that, in a specimen that had
been pierced, the hole is filled up with interwoven fibres like a

darn. It is to be recollected that the beautiful object which we have

in our cabinet is but the skeleton of the sponge ; and in its living

state this exquisite flinty framework is veiled by a delicate gela-

tinous enveloping organic tissue (see Owen, Trans. Linn. Soc. xxii.

p. 121).

1. Euplectella aspergillum, Owen, Trans. Zool. Soc. iii.

p. 203, t. 13 (upside down). B.M.

Euplectella speeiosa, Gray, Ann. & Mag. N. H. 1866, xviii. p. 487.

Alcyoncellum aspergillum, Bowerb. B. S. i. p. 177, f. 174, 17/), to

p. 184, f. 186, 189, 193, 194, 198, 253, 356, 357.

Hah. Philippine Islands (^Cuming).

This species is liable to several variations ; its form is sometimes

short, ovate, and straight like the following ; the regular longitudinal

and transverse bundles of spicules are distinctly marked, indeed

more so in the young specimens only a few inches long than in the

adult.

There is a good series of varieties of different ages in the British

Museum.

2. Euplectella cucumer, Owen, Trans. Linn. Soc. xxii. p. II 7,

t. 21 ; Bowerb. B. S. i. p. 237. f. 59.

Hab. Seychelle Islands (Capf. Etheridge).

Only known from the single specimen in the collection of Dr.

Farre. The absence of the fringe and the small size of the transverse

ridges may be dependent on the age or imperfect development of the

specimen, for that is the peculiarity of the younger specimen from
the Philippines.

I have not seen the specimen ; but Dr. Bowerbank, who has exa-

mined it and its spicules, informs me that he regards it as only a

variety of E. aspergillum ; but the difference in the locality and the

peculiar form leads me to believe that it is a distinct species ; and I

hope Dr. Perceval Wright, who has gone to the Seychelles to study
the natural history of those little-known islands, will bring home
specimens that may determine this and other interesting zoological

questions.

Proc. Zool. Soc— 1867, No. XXXIV.
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B. Tube formed of fascicules of filiform spicules placed in various

directions, forming an irregular network like the lid of the

tube, and not strengthened with any raised transverse or ob-

lique ridges or fringe at the edge of the aperture, and without

any free barbedfilament at the base.

2. CORBITELLA.

The tube clavate, rather irregular, rounded at the end, formed of

slender fascicules of open elongate filiform spicules, placed in longi-

tudinal, transverse, and oblique directions, forming an irregular net-

work.

Alcyoncellum, Quoy & Gaim. (not DeBlainville).

Euplectella, sp.. Gray, Ann. & Mag, N. H. 1806.

This genus chiefly differs from Euplectella in the want of the

well-marked longitudinal and transverse bundles of spicules, which

are to be observed in all the specimens of different ages of E. asper-

gillum that have come under my observation.

CORBITELLA SPECIOSA. (PI. XXVIII. fig. 1.)

Alcyoncellum speciosum, Quoy & Gaim, Voj. Astrol. p. 302, Zoo-

phytes, t. 26. f. 3, 1833 (very bad); Lamk. An. s. Vert. ed. 2, ii.

p. 589 ; Bowerb. B. S. f 185, 187, 188, 195?

Hab. Molucca (M, Merkus ; Mus. Paris).

Quoy and Gaimard thus describe the only specimen of this

sponge yet known in Europe :—" Cette singulicre production re-

prcsente un cylindre creux, de sept a huit ponces d'etendue, en

forme de Phallus, arrondi et un peu dilate a une extrcmite, ouvert ti

I'autre, a parois mince, formee de filets tres delies, luchement aecole's

les uns aux autres, entrecroise's dans tous les sens, de maniere a

former de nombreuses mailles arrondies, presque regulieres comme
celles de la dentelle ou bien des sieges tisses en rotang."

—

Zoophytes,

ii. p. 303.

ProfessorWyville Thompson has most kindly sent me a photograph

of this specimen, which is here copied (PL XXVIII. fig. 1), and

which shows that it is quite distinct from the Philippine Sponge.

MM. Quoy and Gaimard's figure is very imperfect, and probably

misled Prof. Owen ; for he observes, when describing Euplectella

aspergillum, that " If the basal aperture of the cone were open, the

resemblance to some of the known Alcyonoid sponges would be very

close, especially to that called Alcyonellum gelatinosum by M.
DeBlainville {Alcyonellum speciosum, Quoy & Gaim.); its closure

by the reticulate convex frilled cap in the present instance establishes

the generic distinction."

—

Trans. Zool. Soe. iii. p. 205.

But the specimen figured by MM. Quoy and Gaimard has a "re-

ticulate convex cap." And this is not the only mistake in this para-

graph ; the "basal aperture" is the apex of the sponge. Alcyo-

nellutn gelatinosum (which should be Alcyoncellum gelatinosum,

Blainville) has no affinity to Alcyoncellum speciosum of Quoy and
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Gaimard, one being a large conical siliceous sponge, and the other a

small branched calcareous one. And why are these sponges called

Alcyonoid? They have no affinity to Alcyonium, which are true

zoophytes.

3. Heterotella.

The tube short, rather irregulai*, conical, truncated, irregularly

netted. Skeleton formed of thick bundles of very numerous slender

spicules, placed in all directions, and forming an irregular network,

similar to the network of the lid of Euplectella.

Heterotella corbicula. (PI. XXVIII. fig. 2.)

Alcyoncellum corbicula, Valenc. Mus. Paris ; Bowerb. B. Sp. i.

p. 176.

Hub. Isle De Bourbon.

I am indebted to Prof. "Wyville Thompson for having first drawn

my attention to the want of the regular longitudinal fascicule of spi-

cules in these two genera, and also for most kindly presenting me
with the photographs of the two sponges taken from the specimens

in the Paris Museum, which are here copied.

Fam. 2. EsPERiADiE.

Skeleton composed of fusiform and Unear spicules, interspersed

with anchorate, bihamate, or birotulate spicules, which are either

attached to the membranes or scattered in the sarcode, and form a

defence to the sponge.

The bihamate and anchoi-ate spicula exist in large numbers on the

surface of the interstitial membrane. The bihamate are fusiform

spicula, bent at each end into the form of a hook, the curves being

in the same plane or at right angles to each other, the tips are

tapering and acute, or sometimes solid and club-shaped ; and rarely

they are expanded into circular plates.

The anchorate spicula always have their two terminations in the

same position as those of the bow of an ordinary ship anchor. In

some sponges they are tolerably uniform in shape and proportion ;

while in others they vary exceedingly, not only while in course of

development, but even when in their adult condition. They glide

so insensibly from one form into another that it is difficult to draw

a distinction between them, even when there are a sufficient number
of fully developed ones to exhibit the normal form.

In most cases, besides the large and fully developed anchorate

spicules, there is found accompanying them a secondary series, which

are very much smaller in size, and vary exceedingly both in sym-
metry and amount of development ; they appear to be simply abor-

tive developments of the larger and more perfect of the normal spi-

cula. Tlie anchorate spicula are gradually and progressively deve-

veloped. They are to be found at both sides of the membranaceous
skeleton, and are often very minute (see Bowerb. Phil. Trans. 1858,

pp. 205, 300, 303).
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When the two ends are equally developed they are equianchorate,

when unequal ineqvianchoi'ate, and the ends are distinguished as

bidentate, tridentate, and palmate.

Simple forms of spicula have the same shape from the beginning

to the termination of their growth.

Synopsis of sections offamily.

I. Defensive spicules unilateral, inequianchorate, attached to the

skeleton.

* Flukes entire, with central ridge (Genera nos. 1—4).

** Flukes palmate (Genus no. 5).

II. Defensive spicules unilateral, bi- or tripolicated, free in the

sarcode (Genera nos. 6 & 7).

III. Defensive spicules unilateral, equianchorate, free in the sarcode.

* Flukes divided into two or three spines at each end (Genera

nos. 8-19).

** Flukes oblong, concave, with a central apical tubercle (Genus

no. 20).

*** Flukes cup-shaped, acute at each side (Genus no. 21).

**** Spicules boat-shaped, with marginal sides (Genus no. 22).

IV. Defensive spicules compressed, bihamate, hooked at each end

(Genus no. 23).

V. Defensive spicules bihamate or contorted only (Genera nos.

24-30).

VI. Defensive spicules regular, with rotate rays at each end (Genus

no. 31).

I. Defensive spicules unilateral, inequianchorate, attached to the

skeleton.

* Flukes entire, with a single central ridge, with a spine at its base.

1. EsPERiA, Nardo (part.), O. Schmidt, p. 54.

Sponge branched, flexible, netted. Spicules of three kinds, united

in the horny matter:— 1. Pin-shaped. 2. Bihamate—that is, slen-

der, cylindrical, bent up at each end, regular or tortose. 3. Equi-

anchorate, minute ; flukes ovate, with a central ridge ending in a

spine below.

EsPERiA TYPicA, Nardo.

Esperia contavenii, O. Schmidt, p. 54, t. 5. f. 2 (pin-shaped spi-

cules, double-headed, with a subbasal cross bar). B.M.
Hab. Adriatic.
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Esperia foraminosa, O. Schmidt, p. 54, t. 5. f. 3. B.M.
? E. bauriana, O. Schmidt, p. 55. B.M.
E. tunicata, O. Schmidt, p. 55, t. 5. f. 4. B.M.
E. bowerbankii, O. Schmidt, p. 55.

E. anceps, O. Schmidt, t. 5. f. 5.

E. syrinx, O. Schmidt, p. 56, t. 5. f. 6. B.M.
E. lorensi, O. Schmidt, p. 56, t. 5. f. 7. B.M.
E. massa, O. Schmidt, p. 56, t. 5. f. 8. B.M.
E. modesta, O. Schmidt, p. 57, t. 5. f. 9 (called Clathria coral-

loicles in explanation of plates). B.M.
E. volutata, 0. Schmidt, p. 57.

E. tiodosa, O. Schmidt, Supp. i. p. 33, t. 3. f. 10. B.M.
E. basillaris, O. Schmidt, Suppl. i. p. 34. t. 3. f. 12. B.M.

2. Mycale.

Sponge massive, sessile. Oscules dispersed. Skin spiculose.

Spicules of three kinds :— 1 . Inequianchorate, of two sizes ; larger in

radiating groups, flukes cordate, with a central ridge, sides of flukes

dilated, curled up on the sides and produced below ; smaller dis-

persed. 2. Fusiform, needle-like. 3. Bihamate, simple and con-

torted, minute.

Mycale lingua. B.M.

Hymeniacidon liayula, Bowerb. B. S. ii. p. 187, f. 147, 148, 297.

See also

—

Mycale grandis, O. Schmidt, Supp. t. 3. f. 11.

Hab. India. Flukes triangular, hastate.

3. iEcOGROPILA.

Sponge massive or coating, rugose. Oscules large, dispersed.

Skin spiculose. Skeleton reticulated ; fibres formed of bungled
spicules. Spicules of fovir kinds:— 1. Fusiform, needle-like, or

subclavate. 2. Contorted and reversed, bihamate. 3. Inequian-
chorate, bidentate. 4. Fusiform, tricurvate.

iEGOGROPILA VAKIANS.

HalicJiondria cegogropila, Johnston.

Desmacidon cegogropila, Bowerb. B. S. ii. p. 352, f. 264.

4. Menyllus.

Sponge sessile, closely laticed by round inosculating branches, mi-

nutely hispid. Skin with slender fusiform spicules, fasciculated and
forming a coarse irregular network. Spicules of three kinds :

—

1. Slender, needle-like or fusiform, partially spined. 2. Inequian-

chorate, angulated. 3. Bihamate, malformed.

Menyllus ingalli.

HalicJiondria ingalli, Bowerb. B. S. ii. p. 258, f. 29, 30.
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** Flukes divided into several palmate hooks.

5. Grapelia.

Sponge ? Spicules inequianchorate, in circular groups ; tlie

flukes divided into several unilateral palmate hooks.

Grapelia australis, Bowerb. B. S. f. 135.

Hab. "West Australia.

II. Defensive spicules unilateral bipolicated and inequianchorate,

free in the sarcode.

6. Alebion.

Sponge branching, anastomosing ; branches compressed, corym-

bose, rather hispid or parasitic. Spicules:— 1. Inequianchorate,

bidentate. 2. Needle-like, spined. 3. Cylindrical, slender, flexuous.

4. Equiancliorate, bipolicated.

Alebion hyndmani.

Halichondria hyndmani, Bovrerb. B. S. p. 264, f. 123-127.

See also

—

1 Alebion 1 australis, Bowerb. ib. f. 131-134.

Hab. West Australia. With tripolicated unilateral spines.

7. loPHON.

Sponge parasitic, smooth. Oscules dispersed. Skin spiculose.

Spicules:— 1. Fusiform, cylindrical, spined. 2. Simple, bipolicated,

anchorate. 3. Inequianchorate, dentate, palmate, and bidentate.

1. lOPHON SCANDENS.

Halichondria scanJens, Bowerb. B. S. ii. p. 2.")9.

2. loPHON NIGRICANS. "^

Halicho7idria nigi-icans, Bowerb. ib. p. 266, f. 282.

HI. Defensive spicules unilateral, equianchorate,free in the sarcode.

* Flukes divided into two or three spines at each end.

8. IsoDiCTYA, sp., Bowerb. B. S. i. p. 197.

Sponge sessile, minutely hispid, regularly reticulated. Spicules of

tliree kinds:— 1. Needle-shaped, fusiform. 2. Bihamate, bicalca-

rate (Bowerb. f. 121). 3. Equiancliorate or palmate.

IsoDiCTYA NORMANi, Bowerb. ib. ii. p. 320, f. 121, 376 (type).

See also

—

Isodictya edwardsii, BoM'erb. ib. ]). 325.

J. paupera, Bowerb. ib. p. 328.

I. palinata, Bowerb. ib. ]>. 311.



1867.] dr. j. e. gray on sponges. 535

9. Emplocus.

Sponge iiicrusting, parasitic on Sertularia. Spicules of four

kinds:— 1. Cylindrical, pin-shaped, both ends truncated, torn,

smooth. 2. Cj'lindrical, slightly tubercular, with one or three di-

verging conical points at one end, and irregularly truncated at the

other, 3. Cylindrical, curved, rather swollen, rounded at the ends,

with two elongate spines at each side of ends. 4. Ec^uibianchorate,

two-pointed at each end.

Emplocus tridens.

Myxilla tridens, 0. Schmidt, Supp. t. 4. f. 5. B.M.

10, Anchinoe.

Sponge-coating thin, smooth. Oscules slightlj'^ elevated. Skin
spiculose. Spicules:— 1. Fusiform, large, long. 2. Clavate, slender,

entirely spined, of various sizes. 3. Equianchorate, bi-- or trideutate.

Anchinoe perarmatus.

Hymeniacidon perarmatus, Bowerb. B. S. p. 164,

11, Microciona, part., Bowerb, ib. i. p. 188, ii, p. 124.

Sponge thin ; coating with columns of spicules that radiate from
the axis in every direction. Spicules of three kinds :— 1 . Subclavate.

2, Needle-shaped, spined. 3. Equianchorate, bidentate (or dentato-

palmate),

Scopalina, O. Schmidt.

Microciona spinulenta, Bowerb, B, S. p. 132,

See also

—

M. armata, Bowerb. ib, p. 129.

M.fictitia, Bowerb. ib, p. 124.

M. carnosa, Bowerb. ib. p. 133.

M. atrosangninea, Bowerb. ib, p, 138. Scopalina lophyropoda,

0. Schmidt. B.M,
\M. ambigua, Bowerb, ib, p. 136 (end of anchorate spicules

sometimes dentato-palraate).

12. Dendoryx,

Sponge massive, irregularly reticulated. Spicules of four kinds :

—

1, Fusiform or cylindrical, pointed at each end, smooth. 2. Needle-

like, spinulose all over, 3. Equibianchorate, threespined at each

end. 4. Bihamate.

Dendoryx incrustans,

Halichondria incrustans, Bowerb. ib. p. 249, f. 28, 92, 110, 111,

373 ; O. Schmidt, Supp, ii. t, 1. f, 17.

See also

—

H. thompsoni, Bowerb. B. S. p, 243,
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H. albula, Bowerb. ib. p. 268.

H. irregularis, Bowerb. ib. p. 252.

//. dickiei, Bowerb. ib. p. 253.

n. pattersoni, Bowerb. ib. p. 255.

H. batei, Bowerb. ib. p. 261.

H. granulata, Bowerb. ib. p. 262.

13. Pronax.

Sponge sessile, rugose, and mammillated. Skin irregularly spicu-

lose. Spicules of four kinds:— 1. Fusiform, large. 2. Equianeho-

rate, ending in three more or less unequal angulated spines, arranged

in circular groups or dispersed. 3. Needle-like, stout, spined, rarely

spineless. 4. Fusiform, spined.

Pronax plumosa. B.M.

Spongia plumosa, Montag.
Hytneniacidon plumosa, Bowerb. B. S. ii. p. 195, f. 141-143.

14. EUTHYMUS.

Sponge ? Spicules equianchorate, each end ending in three

nearly equal-sized attenuated acute lobes or teeth.

1. EuTHYMUS SHADBOLT5I.

Sponge, Bowerb. ib. i. pp. 47, 250, f. 140.

2. EuTHYMUS ? MINOR.

Sponge, Bowerb. ib. ii. p. 250, f. 149.

15. Desmacidon, part., Bowerb. ib. i. p. 200, ii. p. 345 (type).

Sponge massive, hispid, irregularly netted, with large tubular

cloaca ; filaments with imbedded longitudinal spicules. Spicules of

three kinds :— 1. Needle-like. 2. Bihamate, simple, and contorted.

3. Equianchorate, bidentate.

Desmacidon fructicosus, Bowerb. ib. i. p. 200, ii. p. 345
;

O. Schmidt, Supp. ii. t. 1. f. 19.

16. IIamigera.

Sponge thick, subglobose. Pores in sunken oscule-like spaces.

Spicules of two kinds:— 1. Simple. 2. Equibianchorate, with three

spines at each end.

IIamigera rubens. B.M.

Cribrella hamigera, O. Schmidt, S. A. p, 70, t. 6. f. 13.

17. Hymedesmia, part., Bowerb. B. S.

Sponge-coating very thin, smooth, with fascicules of spicules.

Spicules of four kinds:— 1. Cylindrical, slender, subclavate at each
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end. 2. Needle-shaped, conical, strongly spined all over. 3. Equi-

anchorate, bi- or tridentate. 4. Bihamate.

Hymedesmia zetlandica, Eowerb. B. S. i. ji. 190, ii. p. 152,

f. 296, 371.

18. Tereus.

Sponge massive, sessile, smooth, regularly reticulated, with a

square mesh. Skin spiculose. Spicules of two kinds:— 1. Needle-

shaped, thick, spinulate all over. 2. Equibianchorate, two-spined,

two-fringed, of various sizes.

Tereus fimbriatus.

Isodictya fimhriaf.a, Bowerb. ib. ii. p. 337, f. 150; O. Schmidt,

Supp. ii. t. 1. f. 18.

19. Carmia.

Sponge-coating thin, smooth. Oscules dispersed. Skin spiculose.

Spicules of four kinds:— 1. Subclavate, needle-like, and very slender.

2. Fusiform, tricurvate. 3. InequianchoratCj bideutate, or subpal-

mate. 4. Bihamate, contorted.

1. Carmia macilenta.

Hymeniacidon macilenta, Bowerb. B. S. ii. p. 176.

2. Carmia florea.

Hymeniacidon Jloreum, Bowerb. ib. ii. p. 190.

** Flukes oblong, concave, of rather unequal length, with a single

central apical tubercle at each end.

20. CORYBAS.

Sponge-coating lobate or branched, regularly reticulated externally.

Skin spiculose. Oscules dispersed. Spicules:— 1. Needle-shaped,

short, and stout. 2. Needle-shaped, subcyhndrical, slender. 3. Bi-

hamate, extra-unibonate. 4. Equiauchorate ; flukes oblong, concave,

with a single central apical tubercle at each end (Bowerb. f. 139).

CoR\'BAS LOBATA.

Isodictya lobata, Bowerb. B. S. ii. p. 326, f. 139.

*** Flukes cup-shaped, acute on each side.

21. Ingallia.

Sponge 1 Spicules:— 1. Equiauchorate, with a hemispinal

cup at each end, abundant, recumbent on the membranes.

Ingallia cupulifera.

Desmacidon, sp., Bowerb. B. S. i. p. 252, f. 151.

Hab. ?
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**** Defensive spicules oblong, boat-shaped, concave on the sides.

22. Naviculina.

Sponge 1 Spicules:— 1. Equibianchorate, unilateral, ob-

long, concave, with a marginal rib on each side, and sometimes a

central keel-like one, abundant on membane near fascicules of slender

spicules. 2. ?

Naviculina cliftoni.

Hymedesmia, sp., Bowerb. B. S. i. p. 252, f. 152.

Hab. West Australia, Freemantle (Clifto?i).

IV. Defensive spicules equihihamate, compressed, with a sharp edge,

hooked at each end, free in sarcode.

23. Hamacantha.

Sponge ? Spicules of two kinds :— 1. Needle-shaped, slen-

der. 2. Equibihamate ; hooks and inner edge of shaft sharp-

edged.

Hamacantha johnsoni.

Halichondria johnsoni, Bowerb. B. S. i. pp. 35, 127, f. 112, 293.

Hab. Madeira.

V. Defensive spicules hihamate, simple, or contorted, without any

bianchorate ones intermixed.

24. Gellius.

Sponge massive, minutely hispid. Skeleton regularly netted.

Spicules of two kinds:— 1. Fusiform. 2. Bihamate, simple, and

contorted.

1. Gellius JUGOSUS.

Isodictyajiigosa, Bowerb. B. S. ii. p. 29G.

2. Gellius robustus.

Isodictya robusta, Bowerb. ii. p. 304.

25. Biemna.

Sponge massive. Skin rough, spiculose. Skeleton irregularly

netted ; fibres composed of longitudinal dispersed spicules, covered

with a thin coat of horny m.atter. Spicules :— 1. Fusiform. 2. Bi-

hamate, simple, or contorted and reversed.

Biemna peachii.

Desmacidon peachii, Bowerb. B. S. p. 349.

See also

—

Desmacidon constrictus.
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D. jeffreysii, Bowerb. ib. pp. 347-350.
Halichondria corrugata, Bowerb. ib. ii. p. 242.

H. Candida, Bowerb. ib. p. 251.

H. pidchella, Bowerb. ib. p. 256.

H. inornata, Bowerb. ib. p. 27.

26. AsYCHis.

Sponge ? Spicules of two forms:— 1. Fusiform, large.

2. Fusiform, slender, bihamate, simple (and contorted), large, aud
small.

1. ASYCHIS FIBULATA.

Heniera jihxdata, O. Schmidt, p. 73, t. 7. f. 9.

2. ASYCHIS VARIANTIA.

Halichondria variantia, Bowerb. B. S. f. 11, 409.

Hymeniacidon varan fia, Bowerb. ib. p. 174.

27. Dymntjs.

Sponge ? Spicules:— 1. Simple, bihamate, with an umbo
on the inner or outer, or on the inner and outer sides of the middle

of the shaft.

Dymnus siculus.

Spongefrom Sicily, Bowerb. B. S. i. p. 247, f. 115-117.

28. Damo.

Sponge ? Spicules bihamate, each of the ends clavate,

rounded, blunt (see Bowerb. B. S. f. 118, 119, 120).

Damo biclavata.

Sponge, Bowerb. ib. i. pp. 44, 247, f. 118-120.

29. Abila.

Sponge-coating smooth. Oscules minute, dispersed. Skin spi-

cnlose. Spicules of three kinds:— 1. Fusiform, long, slender,

smooth. 2. Fusiform, tricurvate, stout. 3. Fusiform, stout, broad,

spined.

Abila l-evis.

Microciona Icevis, Bowerb. ib. ii. p. 127.

30. Orina.

Sponge massive, smooth. Outer skin with a network of spicules.

Spicules of two kinds:— 1. Fusiform slender. 2. Fusiform trun-

cate.
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Okina angulata.

Halichondria angulata, Bowerb. ib. ii. p. 233.

VI. Defensive spicules regular, birotulate, with many rays at each

end, free in sarcode.

31, Carteria.

Sponge massive, irregularly reticulated, shallow, formed ofabundant

agglutinated filiform needle-like spicules, with four- and six-rayed

stellate, cruciform, and birotulate spicules.

Hyalonema, part., Bowerb. ; Schultze ; Brandt (not Gray).

Carteria japonica.

Hyalonema mirabiUs, Bowerb. B. S. i. p. 237, f. 60-65
; p. 276,

f. 294, 295 ; Schultze, t. 3 & 4 (not Gray). B.M.
Hab. Japan.

Bowerbank's figures (Br. Sp. 153-157) represent the spicules of

the corium that surround the filaments of Hyalonema inirabilis,

Gray, and have nothing to do with the smooth stellate or radiate spi-

cula of this sponge. They have been called Spongia octancyrce,

Brandt, Ilyal. p. 14 ; Spongia spinicruces, Brandt, Hyal. p. 23, t. 3,

f, 15, 16. They are also figured in Schultze's 'Hyalonema,' t. 3.

f. 9-14.

Fam. 3. Tethyad^.

Sponge massive, suborbicular or subramose, fleshy. Skeleton con-

sisting of simple fusiform and of fusiform spicules with three prongs

or three diverging hooks at the distal or outer extremity, and with

more or less globular many-rayed stellate spicules, or of either of

the two kinds.

The stellate spicules are composed of few or many radii, emanating

from a centre in all directions. Their simplest form is when the bases

of the radii all proceed from a common point ; in others the radii

S})ring separately and distinctly from a common central spherical or

oval base.—Bowerb. Phil. Trans. 1858, p. 307, 309.

Dr. Bowerbank calls the elongate spicules which are peculiar to

Geodiadce and Tethyadae connecting spicula. These spicula have a

long, stout, cylindrical, or attenuated shaft, terminating either

acutely or hemispherically at the base ; while the apex is divided

into three stout equiangular radii, which assume in different species

a considerable variety as regards form and direction. The triradiate

apices are usually cemented firmly to the inner surface of the crus-

tated coat of the sponge ; while the stout and elongated shaft is in-

termingled with and firmly cemented by keratode to the general mass

of the skeleton. The triradiate apices also serve to construct areas

in which are situated the proximal orifices of the intermarginal cavi-

ties, which are imbedded in the crustated surface of the sponge.

—

Bowerb. Phil. Trans. 1858, p. 289.
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I. Sponge suhylohose, with tricurvate internal spicules supporting

the outer surface.

* Sponge with stellate spicules on the skin or sarcode.

1. DoNATiA (part.), Nardo, Isis, 1833, p. 522.

Sponge fleshy, subglobose, warty. Spicules of three kinds :

—

1. Stellate. 2. Subulate or fusiform, simple. 3. Club-shaped; club

conical, truncated, with a conical process on one of the sides.

Tethya, Schmidt, Suppl. p. 43.

DoNATiA AURANTiUM, Nardo, Isis, 1833, p. 522. B.M.

Alcyonium aurantium, Pallas ; Esper, t. 19. f. 4-8.

A. lyncurium, Gmelin, S. N. p. 1295.

Spongia verrucosa, Mont. W. Tr. ii. p. 117, t. 13. f. 45.

Tethea lyncurium, Lamk. A. s. V. ii. p. 592; Blainv. M. A.

p. 544, t. 91. f. 3? ; Johnst. B. Sp. p. 85, f. 13 ; Bowerb. B. S. ii.

p. 92, f. 342; O. Schmidt, S. A. p.44,t.4.f. 1-9; Suppl. ii. 1. 1. f. 15.

Tethya verrucosa. Gray, B. P. i. p. 3f>2.

T. sphcerica, Fleming, B. A. p. 520.

Hah. Coast of England.

See also

—

Tetheya lacunosa, Lamk., Schw. Beob. t. 2. f. 17, 18.

Tetheum pulvinntum, Blainv. Man. d'Actinol. p. 544.

Tethia cavernosa, Lamk. Ann. du Mus. i. p. 71.

Tethya aspestella, Lamk. Ann. du Mus, i. p. 71.

Tethya hispida, Bowerb. Canadian Naturalist, p. 304.
Tethia globosa, Duchass. & Michelot. Sp. CarrJbe, p. 104. Gua-

deloupe.

2. COLLINGSIA.

Sponge massive, depressed, uneven, rugged. Spicules :— 1. Fusi-

form. 2. Stellate (attenuato- and cylindrico-stellate). 3. Fusiform,
ternate, recurved at the tips.

1. COLLINGSIA SARNIENSIS.

Tethea collingsii, Bowerb. B. S. p. 87, f. 48.

2. COLLINGSIA SCHMIDTII.

Tethea schmidtii, Bowerb. ib. p. 89.

3. Thenea,

Sponge massive. Spicules:— 1, Simple, not protruded beyond
the surface. 2. Large, furcate, ternate, with expanded long acute
rays. 3. Elongate, stellate, projecting beyond the outer surface.

Thenea muricata.

Tethea muricata, Bowerb. ib. i. pp. 25, 108, f. 35, 304, 305.
Ilnb. Norwav, Vigten Island.
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4. Amniscos.

Sponge subglobose. Spicules:— 1. Fusiform. 2. Stellate ; stars

subglobose ; rays many, short, conical, broad at the base.

Amniscos morum.

Tetlnja morum, O. Schmidt, Sp. Ad. p. 44, t. 3. f. 26.

Hub. Corfu.

5. Stelletta, O. Schmidt, Sp. Ad. p. 46 ; Suppl. i.

Sponge globular or subglobular. Spicules of three kinds:— 1 . Stel-

late ; rays three to seven, slender. 2. Simple, fusiform. 3. Fili-

form, two- or three-hooked.

1. Stelletta grxjbii, O. Schmidt, p. 46, t. 4. f. 2. B.M.

2. Stelletta wagleri, 0. Schmidt, p. 46, t. 4. f. 3. B.M.

3. Stelletta bogltcii, O. Schmidt, p. 47, t. 4. f. 4. B.M.

4. Stelletta dorsigera, O. Schmidt, Supp. t. 3. f. 6, 7. B.M.

^
6. Penares.

Sponge subglobular. Spicules:— 1. Fusiform, smooth. 2. Stel-

late ; rays few, slender. 3. Elongate, end three-rayed ; rays elon-

gate, bifid, diverging. Like Irate, but without any siliceous ovisacs.

Penares helleri.

Stelletta helleri, O. Schmidt, Supp. i. t. 3. f. 8.

Hub. Adriatic.

7. EcioMEMiA, Bowerb. B. S. i. p. 173.

Sponge branched. Spicules:— 1. Elongate, fiUform, two- or

three-hooked at the distal end. 2. Stars very small, two- or four-

rayed ; rays cylindrical, blunt.

EciOMEMiA ACERVUS, Bowerb. ib. i. p. 173, f. 355 ; O. Schmidt,

Supp. ii. t. 1. f. 10 (stars).

See also

—

1 Eciomemia compressa, Bowerb. ib. ii. p. 57.

Eciomemia ponderosa, Bowerb. ib. p. 56.

8. Dercitus.

Sponge massive, minutely hispid, flesh-like, dark purple. Spicules

of three kinds :— 1. Cylindrical, spined above, minute. 2. Stellate,

three- or four-rayed ; rays thick, diverging. 3. Tricurvate, few in

number.

Dercitus bucklandi.

Hymeniacidon bucJdandi, Bowerb. ib. ii. p. 220, f. 43, 44.

Hab. British Channel.
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** Sponge tvithout star-like spicules.

9. Ancorina, O. Schmidt, p. 51.

Sponge subglobose or lobed, without any star-like spicules. Spi-

cules elongate, outer end two- or three-rayed, hooked, sometimes bifid.

1. Ancorina crebra, O. Schmidt, p. 51, t. 3. f. 28.

2. Ancorina virescens, O. Schmidt, p. 52, t. 3. f. 29.

II. Sponge subglobose, with groups of triforhed or tricurvate spicules

extended beyond the surface, without any internal ti'icurvate

or stellate spicules.

10. Tethya.

Sponge oval, hispid. Skin thin. Spicules of four kinds :

—

1. Fusiform, elongate. 2. Fusiform, three-pronged, projecting be-

yond the surface. 3. Bihamate. 4. Clavate, with a short conical

flat head, with a conical process on one side.

Tethea, § 1, Bowerb. B. S. p. 83.

Ancorina, Schmidt.

1. Tethya cranium, Lamk.

Tethya cranium, Johnston, B. S. p. 85, t. 1. f. 1-8 ; Bowerb. B.

S. i. p. 183, ii. p. 83, f. 77-82, 247, 251, 252, 343, 344, 362 ; O.
Schmidt, Supp. ii. t. 1. f. 14.

Alcyonium cranium, Miiller, Z. D.

Spongia pilosa, Montag. B. S. p. 119, t. 13. f. 12. B.M.
Hab. North Sea.

2. Tethya simillima, Bowerb, B. S. p. 725.

Hab. Arctic Regions.

III. Sponge expanded ; coating maj'inc bodies with external

spreading spicules with stellate tips.

tl. Mesapos.

Sponge-coating hispid. Spicules:— 1. Clavate, attenuated, large,

slender. 2. Clavate, cylindrical, smooth ; apex spinose, stellate.

Mesapos stellifera.

Hymeraphia stellifera, Bowerb. ib. ii. p. 146, f. 370.

12. Laothoe.

Sponge ? Spicules of three forms:— 1. Fusiform, verti-

cally spined. 2. Clavate, elongate, slender, smooth. 3. Needle-
shaped, inflated, smooth ; apex divided, substellate.

Laothoe verticillata.

Hymeraphia verticillata, Bowerb. ib. p. 145, f. 240.
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13. TiMEA.

Sponge-coating thin, hispid. Skin spiculose. Spicules of four

forms:— 1. Cylindro-stellate, very minute in the skin, 2. Pin-

shaped, large, long, fasciculated. 3. Needle-shaped. 4. Very

slender, pin-shaped.

TiMEA STELLATA.

Hymedesmia stellata, Bowerb. B. S. ii. p. 150.

14. ACARNUS.

Sponge reticulate. Spicules:— I. Cylindrical, fasciculated. 2.

Cylindrical, forming radiating groups, with stellate four-rayed ends ;

rays short, recurved.

AcARNUS INNOMINATUS.

Sponge, Bowerb. B. S. i. pp. 23, 33, 122, f. 292.

Hab. ?

15. FONTEIA.

Sponge ? Spicules of four kinds :— 1. Subcylindrical, rather

clavate at each end. 2. Cylindrical, with a pin-like head at each

end. 3. Cylindrical, with a ])in-like head at one end, and four short

recurved hooks at the other. 4. Cylindrical, clavate at one end,

and with four recurved hooks at the other.

FoNTEiA ANOMALA, Bowcrb. ib. f. 73-/6.

Hab. ?

IV. Spovr/e with stellate spicules in the skin or sarcode, ivithoiit any

internal or external tricurvafe spicules.

* Sponge massive.

16. PUMEX.

Sponge massive, subglobose, fleshy. Spicules:— 1. Fusiform,

slender, smooth. 2. Subulate, spinulose, tapering from the flat head.

3. Stellate, rays many, slender.

PUMEX ADRIATICUS. B.M.

Tethya pumex, Nardo.

Stelletta pumex, O. Schmidt, Supp. i. t. 3. f. 9.

17. CoRTiciuM, O. Schmidt, Sp. Ad. p. 42.

Sponge oblong, globose, smooth. Outer surface dense, fibrous

;

inner gelatinous, both spiculose. Spicules of two kinds:— 1. Stel-

late, tliree- or four-rayed ; rays slender. 2. Many-rayed, like a can-

delabrum.

CoRTiciUM CANDELABRUM, O. Schmidt, p. 42, t. 3. f. 25; Supp.

ii. t. l.f. 2. B.M.
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18. Chondrilla, O. Schmidt, S. A. p. 39 ; Suppl. i. p. 36.

Sponge oblong or lobed. Outer surface formed of very closely

compacted fibres. Spicules stellate.

Chondrilla embolophora, O. Schmidt, p. 39, t. 3. f. 23, 23a.

B.M.

Chondrilla nucula, O. Schmidt, p. 39, t. 3. f. 22, 22«. B.M.

** Sponge branched.

19. Stelligera.

Sponge branched, forked, flexible ; surface stellate. Spicules

united by a horny substance, netted, of four shapes :— 1. Pin-shaped,

smooth. 2. Needle-shaped, smooth. 3. Cylindrical, elongate, blunt

at each end. 4. Spherical, stellate, with many acute rays (on sur-

face).

Stelligera furcata.

Raspailia stelligera, O. Schmidt, p. 60, t. 5. f. 11.

20. ViBULINUS.

Sponge arborescent, branched, forked and refn-ked ; surface spi-

culose. Spicules:— 1. Fusiform, needle-shaped, long, slender, often

fasciculated. 2. Stellate, spherical, or rather elongate, with nume-
rous acute rays, minute.

ViBULINUS STUPOSUS. B.M.

Spongia rigidu, Montag.
S. stuposa, var. damicenus, Mont.
Halichondria rigida et H. cervicornis, Johnst.

Dictyocylindrus stuposus, Bowerb. B. S. i. p. 109, ii. p. 1 16, f. 208,

Hab. England.

See also

—

V. aculeaius= D. aculeatus, Bowerb. ib. ii. p. 109.

21. Adreus.

Sponge arborescent, branched; branches forked, smooth. Spicules

abundant:— 1. Needle-shaped, slender, often flexuous. 2. Needle-

shaped, stout, in radiating bundles. 3. Stellate, minute in the sar-

code.

Adreus fascicularis. B.M.

Dictyocylindrus fascicularis, Bowerb. B. S. ii. p. 111.

Hab. English coast.

22. Axes.

Sponge branching, reticulated. Spicules stellate, nearly uniform

in size, formed of two flat three-rayed stars placed one on the otlii-r

Proc. Zool. Soc— 1867, No. XXXY.
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so that the rays alternate ; the rays flat, short, broad, truncated, with

two, three, four, or rarely five subequal acute lobes at the ends.

AXOS CLIFTONII.

Sponge, Bowerb. B. S. i. p. 260, f. 197.

Hab. Austraha, Nichol's Bay ((?. Clifton).

See Sanins anonyma, BovAerb. B. S. f. 41, 42, in Clionidce.

23. ACHINOE.

Sponge ? Spicules stellate, three-rayed ; rays much larger

than the small central body, with one or more whorls of acute coni-

cal tubercles.

AcHiNOE AusTRALis, Bowcrb. B. S. i. p. 268, f. 235, 236.

Hab. West Australia, Freemantle.

See also Bowerbank's Brit. Sponges, f. 166. South Seas.

24. Cyamon.

Sponge ?, spiculose. Spicules stellate, three- or four-rayed ;

rays from a central point, cylindrical, blunt, minutely spined all

over.

Cyamon vickersii.

Dictyocylindrus vickersii, Bowerb. B. S. i. p. 267, f. 234.

Hab. West Indies.

See also a parasitic sponge, Bowerb. ib. p. 242, f. 88.

25. SOLINA.

Sponge ? Spicules stellate, three-rayed ; rays from a central

point, elongate, cylindrical, blunt, with regular whorls of many small

spines.

SoLTNA elegans, Bowcrb. B. S. i. p. 241, f. 84.

Hab. Indian Ocean ?

26. ?EuRYADES, Duchass. & Michelotti, Sp. Caraibe, p. 106.

Sponge subglobose, lobed, horny, reticulated, with large concave

central oscules. Spicules large, tricuspid, rays acute.

EuRYADES NOTABiLis, Duchass. & Michcl. ib. p. 206, t. 25. f. 3.

Hab, West Indies, St. Thomas's.

Order V. ARENOSPONGIA.

Sponge consisting of a disk of agglutinated sand, with a series of

diverging spicules on the circumference of the disk, and a pencil of

similar spicules at the mouth of the oscules on the upper surface of

the disk.
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Fam. Xenospongiad^.

Xenospongia, Gray, P. Z. S. 1858, p. 230.

Xenospongia pateluformis. Gray, ib. Rad. pi. xii, B.M.

Hab. Torres Straits.

The genus Halicnemia(QoviQvh. B. S. i. p. 184, t. 32. f. 363, 364,
ii. t. 9^) has the same form as the former. It has a small pebble

imbedded in the centre ; but, from the description and the figures, I

have little doubt that it is distinct from the above, though it may
belong to the same family. It contains many imbedded short pin-

shaped spicules, and some oblong tubercular bodies like ovisacs (see

f. 364). But there are many differences in detail that show it must
be a very distinct genus ; for example, the oscules are numerous on
the lower, concave surface, the upper surface is covered with extra-

neous matter, and the lower one clear of such impurities.

Section II. Chlamydospor^. Reproduction chiefly by ova con-

tained in defined ova-cells or " ovaria,'' strengthened with
siliceous spicules, sometimes at length becoming solid spheres

formed of siliceous spicules radiating from a central point.

Order VI. SPHiEROSPONGIA.

The ovisac cells composed of closely packed fusiform spicules di-

verging from the centre, which, when the ova are emitted, extend
internally and fill up the cavity, forming the ova-cells into nearly solid

balls, formed of spicules diverging from the centre to the circum-

ference, which are congregated together, and form a hard external

coat to the sponge.

Fam. 1. Geodiad.^.

Sponge massive, fleshy, cellular within
; pores with a regular con-

strictive valve. Ovisacs subglobose or oblong, with a thick coat

formed of spicules in lines, radiating from the axis to the circum-

ference, and at length becoming solid, congregated on the outer sur-

face, or scattered in the flesh. Spicules elongate; the larger ones

with two or three expanded or recurved branches on the outer ends
;

smaller ones simple, often extending beyond the surface.

I. The ovisacs forming a thick external covering to the sponge.

I. Pachymatisma, Bowerb. B. S. i. p. 171, ii. p. 51.

Sponge massive, irregular. Ovisacs forming a continuous external

covering to the sponge. Spicules uniform, very slender ; outer ends
with two or three diverging branches.

Pachymatisma johnstonia, Bowerb. ib. ii. pp. 51, 1/2, f. 15,

16, 17, 20, 21, 45, 46, 93. 158, 159, 330, 331, 332, 353.

Halichondria johnstonii, Bowerb. B.M.
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2. Geodia, Lamk. Ann. Mus. i. p. 334 ; Schweigger, Beob.

Sponge massive, with a central cavity covered with a netted or

perforated lid. Spicules elongate, with two or three recurved branches

at the outer end.

1. Geodia gibberosa, Lamk. Ann. Mus. p. 334 ; Blainv. Man.
Act. p. 535, t. 91. f. 4 ; Duchass. & Michel. Sp. Car. p. 105, t. 26".

f. 1.

G. tuberosa, Schweig. Beob. t. 11. f. 18, 19. B.M.
Hab. West Indies.

2. Geodia caribea, Duchass. & Michel. Sp. Car. p. 105, t. 25.

f. 8.

Hab. West Indies.

3. Cydonium, Fleming, Brit. p. 516.

Geodia, sp., Johnst. B. S.p. 195; Bowerb.B. S. i. p. 168, ii. p.45;
O. Schmidt, S. A. Supp. ii. p. 11.

Sponge massive, without any central cavity, permeated by sinu-

ous canals. Ovisacs forming an interrupted external covering to the

sponge. Spicules of three forms:— 1. Elongate, with two or three

diverging branches at the outer end. 2. Stellate, minute. 3. Fu-

siform, subulate, slender, sometimes extending beyond the surface.

1. Cydonium barretti.

Geodia baretti (C. barretti), Bowerb. B. S. i. pp. 1/1, 236, f. 54-

58, 162, 250, 301, 302, 354.

Hab. Atlantic {MacAndrew). B.M.

2. Cydonium muelleri?, Fleming, B. A. p. 516.

Alcyonium rmUeril, Jameson, Wern. Mem. i. p. 363.

Geodia zetlandica, Johnston, B. S. p. 193, t. 3. f. 3, 4 ; Bowerb.

B. S. ii. p. 45.

Hab. North Sea. B.M.

See also

—

Geodia macandrewii, Bowerb. ib. i. p. 235, f. 47, 254, 325-329 ;

O. Schmidt, Supp. ii. t. 1. f. 9.

G. V.carinata, Bowerb. ib. i. p. 239, f. 71, 163 ; Phil. Trans. 1858,

p. 314, t.36. f.42.

G. placenta, O. Schmidt, p. 49, t. 4. f. 7.

G. gigas, O. Schmidt, p. 50, t. 4. f. 8, 9 ; Supp. ii. t. 1. f. 3. B.M.
G. tuberosa, O. Schmidt, p. 50, t. 4. f. 10.

Cr. conchilega, O. Schmidt, p. 51, t. 4. f. 11.

See also

—

1. Tethea robusta, Bowerb. B. Sp. i. pp. 51, 52, 231, f. 18,

160, 165, 167.

Hab. AustraUa (5W/. M»/*. ; S.Stutchbvrif).
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Spicules:— 1. Fusiform, with blunt ends. 2. Stellate, with small

centre and long cylindrical blunt rays. 3. Stellate, spherical ; body
large ; rays numerous, short, broad, conical ; the rays often show a

central line.

2. Tethea ingalli, Bovverb. ib. i. pp. 51, 52, f. 161, 164.

Hab. .

Spicules stellate :— 1 . Rays few (seven or eight), cylindrical, blunt,

larger than the small central body. 2. Rays far apart (eight or

nine), conical, acute, about as long as the diameter of the central

body.

II. Ovisacs scattered in the flesh and outer surface of the sponge.

4. Erylus.

Sponge expanded, mammillated, ending in an oscule. Spicules of

three kinds:— 1. stellate; 2. ternate, rays forked; 3. subcylin-

drical, waved. With oblong ovisacs, formed of claviform spines.

Erylus mammillaris.

Stelletta mammillaris, O. Schmidt, p. 48, t. 5. f. 1. B.M.

5. Triate.

Sponge irregular, tuberose. Spicules of two kinds :— 1. stellate;

2. ternate, with rays forked. Ovisacs roundish or elliptical, formed
of claviform spines.

Triate discophora.

Stelletta discophora, O. Schmidt, p. 47, t. 4. f. 5. B.M.
(See also Bowerb. B. S. f. 50, 51.)

6. Caminus.

Sponge globose, with a large single subcentral cavity. Bark
netted. Spicules cylindrical, filiform, blunt at the end. Ovisacs ob-

long, elliptical.

Caminus vulcani, O. Schmidt, p. 48, t. 3. f. 27, t. 4. f. 6.

Hab. Adriatic Sea. B.M.

Fam. 2. Placospongiad^.

Sponge branched, coral-like, with a central axis and a hard outer

coat entirely formed of solidified ova. The axis and outer lamina

separated from each other by a layer of sarcode, strengthened with

bundles of spicules.

Placospongia, Gray, P. Z. S. 1867.

Placospongia melobesioides. Gray, P. Z. S. 1867, p. 128

(cum fig.).

Hab. Borneo.
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Order VII. POTAMOSPONGIA.

Ovisacs coriaceous, scattered in the tissue of the sponge, especially-

near the base. The cells coriaceous, with a permanent central cavity,

strengthened externally with superficial spicules.

Fam. Spongillad^.

Sponge massive or branched. Skeleton formed of a network of

spicula, more or less united together by horny matter ; network

symmetrical, four-sided.

Living in fresh water.

—

Green.

Spongilla, Lamk. A. s. Vert. ii. p. 98 ; Carter, Journ. Roy. Asiat.

Soc. 1849, xii. p. 1.

Ephydatia, Lamx. ; Gray, Brit. Plants, i. p. 353.

Tupha, Oken.
Badagia, Buxbaum in Sprengel, Syst. Veg. iv. p. 374.

I. The ovisacs thick, S7nooth, armed with birotate spicules, united

by a central shaft, placed at right angles to and extending

from the outer to the inner surface of the sac.

1. Ephydatia.

Sponge-spicules fusiform, smooth. The disk of the ovisac-spicules

entire or divided into lobes.

* Disk of ovisac-spicules divided into lobes.

1. Ephydatia fluviatilis, Bowerb. B. S. f. 217, 218 ; P. Z. S.

1863, p. 7, t. 38. f. 1.

Hab. Europe. B.M.

2. Ephydatia meyenii. Carter, Asiatic. Soc. Journ. xii. p. 4,

t. 1. f. 1 ; Bowerb. B. S. f. 219 ; P. Z. S. 1863, p. 10, t. 38. f. 4.

Hab. Bombay. B.M.

** Disk of ovisac-spicules entire.

3. Ephydatia leidyi.

Spongilla leidyi, Bowerb. P. Z. S. 1863, t. 38. f. 2 (disk of ovisac-

spicules entire, smooth).

4. Ephydatia capewelli.

Spongilla capewelli, Bowerb. P. Z. S. 1863, t. 38. f. 2 (disk of

spicules of ovisacs tubercular).

2. DOSILIA.

Sponge-spicules of two forms :— 1. Fusiform, smooth. 2. Cylin-

drical, nodulose ; central nodules extending beyond the stellate, and

some spherical stellates with a group of recurved hooks at the ends of
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the rays. Spicules of ovisacs birotate ; rotulae crenated ; shaft spi-

nose, often rudimentary.

1. DOSILIA PLUMOSA. B.M.

Spongilla plmnosa, Carter, l. c. xii. p. 5, t. 1. f. 2; Bowerb. B. S.

f. 168-171, 208-212 ; P. Z. S. 1863, t. 38. f. 5.

Hab. Bombay.

2. DOSILIA BAILEYI.

Spongilla baileyi, Bowerb. P. Z. S. 1863, t. 38. f. 6.

Hab. United States, North America.

See also Bowerb. B. S. f. 241.

II. The ovisacs tessellated on the surface, armed with fusiform spi-

cules arranged parallel to and beneath the outer surface of
the sac; disk with a central boss or imperfectly developed

irregidar subbirotate spicules on the inner surface of the sac.

3. Metania.

Sponge ? Spicules fusiform, smooth, curved. Outer spicules

of ovisac like those of the skeleton, smooth or spinulose. Spicules

of parietes birotate ; shaft short, smooth, or spiuose, stout ; rotulse

equal, subequal, or very unequal.

* Shaft of birotate spicida smooth.

1. Metania gregaria.

Spongilla gregaria, Bowerb. B. S. f. 206, 213-216 ; P. Z. S. 1863,

t. 38. f. 7 (disk of ovisac-spines equal).

Hab. River Amazons.

2. Metania paulata.

Spongilla paulata, Bowerb. B, S. f. 221, 222.

Hab. Brazil.

** Shaft of birotate spicida spiuose.

3. Metania reticulata.

Spongilla reticulata, Bowerb. ib. i. p. 38, f. 223, 322, 323 ; P. Z. S.

1863, t. 38. f. 9.

Hab. Brazil. ^

4. Acalle.

Sponge-spicules fusiform, smooth. Ovisac-Sj)icules of outer sur-

face equibihamate, hooks four or five, recurved, large ; of wall

birotate, rotulae very unequal, inner one rudimentary, shaft very
slender.
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ACALLE RECXJRVATA.

Sponyilla recurvata, Bowerb. B. S. f. 129, 224, 225 ; P. Z. S.

1863, t. 38. f. 10.

Hab. River Amazons.

5. Drulia.

Spon^e-spicules fusiform, smooth. Ovisac-spicules of outer sur-

face fusiform, smooth or spiculose ; of inner surface discoidal, with

an internal central umbo.

1. Drulia brownii.

Spongilla brownii, Bowerb. B. S. i. p. 136, f. 202, 226, 227,
301 a, &; P. Z. S. 1863, t. 38. f. 11.

Hab. River Amazons.

2. Drulia batesii.

Spongilla batesii, Bowerb. B. S. f. 204; P. Z. S. 1863, t. 38. f. 12.

3. Drulia coralloides.

Spongia coralloides, Bowerb. B. S. f. 13.

Spongilla coralloides, Bowerb. P. Z. S. 1863, t. 38. f. 13.

III. The ovisac covered externally with fusiform or cylindrical spi-

cules, placed at right angles with the surface, and with spicides

in lines radiatingfrom the centre to the circumference of the

ovisac, without any birotiform or discoidal rays.

6. EUNAPIUS.

Sponge-spicules smooth. Ovisac with outer surface reticulated,

areolated. Spicules fusiform, smooth.

1. EUNAPIUS carteri. B.M.

Spongilla fvia tilist. Carter, Journ. R. A. Soc. Bombay, 1849,

p. ,3, t. 1. f, 3.

Spongilla carteri, Bowerb, B. S. f. 201, 284.

Hab. Bombay.

2. EUNAPIUS PAUPERCULA.

Spongilla paupercula, Bowerb. P. Z. S. 1863, t. 38. f. 21.

7. Spongilla.

Sponge-spicules fusiform, smooth. Ovisacs externally spiculose,

spicules fusiform, spinose or tubercular.

1, Spongilla lacustris. Bower. B.S.f. 90, 203, 249, 320; P.Z.S.
1863, t. 38. f. 14. B.M.

Hab. Europe.
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2. Spongilla cinerea, Carter, I. c. p. 2, t. 1. f. 5; Bowerb.

B. S. f. 205 ; P. Z. S. 1863, t. 38. f. 19. B.M.

Hab. India, Bombay.

3. Spongilla cerebellata, Bowerb. P. Z. S. 1863, t. 38. f. 16.

Hab. East Indies.

4. Spongilla lordii, Bowerb. P. Z. S. 1863, t. 38. f. 17.

Hab. Columbia River.

5. Spongilla alba, Carter, I. c. p. 4, t. 1. f. 4 ; Bowerb. B. S.

f. 91, 207 ; P. Z. S. 1863, t. 38. f. 15. B.M.

Hab. Bombay.

6. Spongilla dawsoni, Bowerb. P. Z. S. 1863, t. 38. f. 18.

Hab. Canada.

Mr. Carter has most kindly presented to the British Museum a

series of the typical specimens of all the freshwater sponges of Bom-
bay he described and figured.

8. Diplodemia, Bowerb. B, S. i. p. 201, ii. p. 357; 0. Schmidt,

S. Ad. Supp. ii. p. 18.

Sponge massive. Skeleton irregularly netted ; filaments com-
pact, horny, solid, scattered, with single or groups of spicules diver-

ging from the outer surface. Ovisacs ovoid, membranaceous ; outer

surface covered with dispersed and subfasciculate fusiform spicula.

Diplodemia vesicula, Bowerb. B. S. i. p. 201, ii. pp. 11, 357,

f. 273, 324, 377.

Hab. Shetland. Perhaps a peculiar family.

Subclass 2. PORIFERA CALCAREA.

Skeleton composed of calcareous spicules, which are generally

three-rayed, stellate.

Calcisponffia, Blainv. Man. Act. p. 536.

Porifera leuconida, "Grant, Tabular View, 1861 ;" Bowerb. B.

Sp. i. p. 154.

P. calcarea, Bowerb. ib. i. pp. 155, 160, 162.

Calcispongice, O. Schmidt, S. Ad.
Grantia, Fleming, Brit. An. p. 524 ; Johnston, B. Sp. (not Nardo).
Leucalia, Grant, Edin. Encyc. xviii. p. 844.

Oxyspongice imperforantes, Duchass. & Michel. Sp. Car. p. 110.

Nardo has a section of calcareous sponges ; but it must not be con-

founded with this group. It is founded to contain two corals, allied

to Alcyonium and Gorgonia, having no alliance with sponges.

Nardo gave the name of Grantia to a dendroid genus of fibrous

sponges, of which Spongia canabrina of Esper is the type (see Isis,

1833, p. 522).
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Synopsis of Families.

1. Grantiad^. Sponge tubular or massive. Outer surface hispid,

covered w^itli three-rayed spicules.

2. Alcyoncellid^. Sponge tubular, simple or branched. Outer
surface even, tessellated.

3. Aphrocerasid^. Sponge tubular, branched. Outer surface

covered with fusiform spicules, arranged longitudinally, and in-

ternally reticulated.

Fam. 1. GRANTIADiE.

Sponge tubular or massive, pierced with a tubular cloaca. Outer
surface strengthened with three-rayed spicules.

* Sponge tubular, isolated, or clustered.

1. Grantia, Bowerb. B. Sp. i, p. 102.

Sponge tubular, fusiform, globular or bag-like, his])id. Oscules

terminal, surrounded by a single series of cilia. Spicules triradiate;

rays equiangular, elongate.

Grantia, sp., Fleming, B. A. (not Nardo).

S]fcon, Lieberkiihn, Arch, fiir Anat. 18G0; O. Schmidt, S. Ad.

p. 13; Supp. i. p. 22, 1862.

Grantia ciliata, Fleming, B. A. ; Johnston ; Bowerb. B. S.

p. 176, t. 20. f. 45, t. 21. f. 6, 7, 345, 346a. B.M.

Spongia ciliata. Fab.

S.panicea, Esper, t. 18.

Grantia pulverulenta, Johnston, B. S. p. 180. B.M.
Spongia coronata, Ellis & Solander, Zooph. t. 58. f, 9.

Calcispongia ciliata et C. pulverulenta, Blainv. Man. Act.

Scypha coronata et -S". ovata. Gray, B. Plants, i. p. 357.

Spongia injlata, Delle Chiaje, iii. t. 37- f. 16, 17.

Sycon ciliata, O. Schmidt, Sp. Ad. p. 14, t. 1. f. 1 a.

Lieberkuhnea ciliata, O. Schmidt.

See also

—

Grantia asperutn (Syeo?i asperum), O. Schmidt, Sp. Ad. p. 15,

t. 1. f. 4, 4a; Supp. ii. t. 1. f. 5. B.M.

G. humboldtii (Sycon humboldtii), O. Schmidt.

G. raphanus (S. raphanus), O. Schmidt.

G. setosa (S. setosus), O. Schmidt.

2. Ute, O. Schmidt, S. A. p. 16 ; Supp. p. 23.

Sponge tubular, solitary, sac-shaped or fusiform, more or less pe-

dunculated. Oscules terminal, not crowned with a series of cilia.

I. Ute capillosa, O. Schmidt, S. Ad. p. 17, t. I. f. 6.

Ute glabra, O. Schmidt, Supp. i. p. 23, t. 3. f. 1.
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2. Ute ensata.

Grantia ensata, Bowerb. B. S. i. pp. 29, 241, t. 4. f. 85, ii. p. 25.

See also

—

Ute chrysalis, 0. Schmidt, Supp. i. p. 23, t. 3. f. 2.

Sycon ( Ute) papillosum, 0. Schmidt.

** Sponge tubular, with one or many terminal oscules.

3. Artynes.

Sponge tubular, compressed, simple or lobed above, with an oscule

terminating each lobe. Surface even. Mouth of oscule without cilia.

Spicules of outer surface clavate, bent. Skeleton three-rayed.

Artynes compressa. B.M.

Grantia compressa, Johnston, B. S, p. 174, t. 20. f. 1 ; Bowerb.

B. S. i. p. 162, ii. p. 17, f. 38, 39, f. 312-314, f. 3466.

Calcispongia compressa, Blainv.

Spongia foliacea, et S, compressa, Mont. Trans. Wern. Soc. p. 2,

t. 12.

Scypha foliacea. Gray, Br. Plants, i. p. 358.

*** Sponge massive, with a tubular cloaca.

4. Leucosolenia, Bowerb. B. S. i. p. 164 ; O. Schmidt, S. A.

Supp. ii. p. 8.

Sponge tubular, formed of a single layer of triradiate and other

spicula.

Nardoa, et Grantia, O. Schmidt, p. 41. '

f Arborescent.

1. Leucosolenia botryoides, Bowerb. B. S. i. p. 164. B.M.

Spongia botryoides, Ellis & Solander.

Grantia botryoides, Fleming ; Johnst. B. S. p. 178, t. 21. f. 1-5.

G. lieberkuhnii, O. Schmidt.

Calcispongia botryoides, Blainv.

Spongia complicata, Mont.
Scypha botryoides. Gray.

S. confervicola, Templeton.

See also

—

Grantia clathrus, O. Schmidt, Supp. p. 24, t. 3.

ff Massive. Nardoa.

2. Leucosolenia contorta, Bowerb. B. S. ii. p. 29.

3. Leucosolenia lacunosa, Bowerb. ib. ii. p. 32.

Grantia lacunosa, Johnston, B. S. p. 1/6, t. 20. f. 23.

Nardoa lacunosa, O. Schmidt, Supp. p. 41.
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"fff Incrusting spiciila minute.

4. Leucosolenia coriacea, Bowerb. B. S. ii. p. 34.

Spongia coriacea, Mont.
Grantia coriacea, Johnston, B. S. p. 183, t. 21. f. 9.

G. mxiUicava, Bean.

See also

—

Leucosolenia pulchra, O. Schmidt.

Grantia striatula, Bowerb. B. S. i. p. 233, f. 38, 39.

G. ?, Bowerb. ib. i. p. 245, f. 100.

Hab. Australia {Harvey). Sponge minute, g inch only.

G. ?, Bowerb. ib. i. p. 245, f. 101.

Hab. Algoa Bay. Size of a large pea.

G. 1, Bowerb. ib. i. p. 268, f. 237.
Hab. West Australia, Freemantle.

5. Leuconia, Grant.

Sponge massive, permeated by sinuous canals, strengthened with

irregularly placed triradiate and other spicula.

Leuconia, Bowerb. B. S. i. p. 164, ii. p. 32 ; O. Schmidt, S. Ad.
Supp. ii. p. 3.

Medon, Duchass. & Michel. S. Car. iii. p. 186.

1. Leuconia nivea, Bowerb. B. S. ii. p. 36. B.M.

Spongia nivea, Grant, New Ediii. Phil. Journ. i. p. 168, t. 2.

f. 14-16.

Gantia nivea, Fleming; Johnston, B. S. p. 182, t. 21. f. 8.

Calcispongia nivea, Blainv.

Grantia solida, O. Schmidt, S. Ad.
Hab. Coast of England.

2. Leuconia fistulosa, Bowerb. B. S. ii. p. 39.

Grantia Jistulosa, Johnston, B. S. p. 191, t. 20. f. 7.

Hab. South coast of England.

3. Leuconia pumila, Bowerb. B. S. ii. p. 41.

Hab. Guernsey {Norman).

See—
Medon imberbis, Duchass. & Michel. S. Car. p. Ill, t. 25. f. 2.

Hab. West Indies.

Medon, sp., Duchass. & Michel. S. Car. p. Ill, t. 25. f. 9, 10.

Hab. West Indies.

6. Leucogypsia, Bowerb. B. S. i. p. 165, ii. p. 2 ; O. Schmidt,

I. c. p. 8.

Sponge massive, with oscules on outer surface and no cloaca, formed
of irregularly disposed membranes and spicula.

I
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1. Leucogypsia gossei, Bowerb. ib. ii. p. 12.

Hab. South coast of England.

2. Leucogypsia algoensis, Bowerb. ib. ii. p. 166, t. 26. f. 345,

350 (spicnla).

Hab. Algoa Bay,

7. Clathrina,

Sponge branched ; branches slightly compressed, variously and

irregularly anastomosing. Oscules at the end of the smaller branches.

Spicules triradiate, rays blunt.

Clathrina sulphurea. B.M.

Grantia clathrus, 0. Schmidt, S. A. Supp. i. p. 24, t. 3. f. 3.

8. Lelapia.

Sponge ? Spicules calcareous, elongate, fusiform, with two
more or less elongated nearly parallel branches at one end.

Lelapia australis.

A new calcareous sponge, Bowerb. B. S. i. f. 237.

Hab. West Australia, Freemantle.

Fam. 2. Alcyoncellid^e.

Sponge tubular, simple or branched. Outer surface tessellated,

formed of square perforated cells. Oscules terminal.

1. Alcyoncellum.

Sponge soft, subgelatinous, slightly branched.

Alcyoncellum et Alcyoncella, Blainville, Man. d'Actin. p. 529,

1832 (not Milne-Edwards, 1835; Bowerbank, nor Owen, Nardo,
nor O. Schmidt).

Alcyoncellum gelatinosum, Blainv. Man. d'Actin. p. 529,
t. 92. f. 5.

Hab. . B.M.?

2. DuNSTERViLLiA, Bowcrb. ; O. Schmidt, S. Ad. p. 6.

Sponge tubular, fusiform or globose, hispid. Surface even, tessel-

lated. Oscules single, terminal, surrounded with two series of cilia—
one vertical, and the other expanded horizontally. Spicules of ske-

leton three-rayed, rays equal ; of fringe rigid, fusiform.

1. DUNSTERVILLIA TESSELLATA.

Grantia tessellata, Bowerb. B. S. i. pp. 29, 275, t. 4. f. 86, 286,
ii. p. 26.

"With the internal defensive spicules (clavate) curved towards
the mouth of the cloaca.
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2. DuNSTERViLLiA coRCYNENSis, O. Schmidt, S. Ad. p. 1 6, t. 1

.

f. 5; Supp. ii. t. 1. f. 6.

Fam. 3. Aphrocerasid^.

Sponge tubular, branched, formed of two coats ; outer coat of

simple fusiform spicula, placed side by side in the longitudinal axis

of the stem and branches. Inner coat and network of interlaced

fibres, placed in all directions. Branches simple, attenuated and

open at the tip.

Aphroceras, Gray, P. Z. S. 1858, p. 113.

Aphroceras ALcicoRNis, Gray, ib. p. 114, Rad. pi. x. f. 1, 2.

Hab. Hong Kong (Dr. Harland). ^^'^^^

DESCRIPTION OF PLATES XXVII. & XXVIII.

Plate XXVII.

Fig. 1. Dacfylocalyx subglohosa (p. 50G), of the natural size. From a specimen

in the British Museum.
2. Bactylocalyx pumicea (p. .")0G), one-eighth of tlie natural size. From a

specimen in the British Museum.

Plate XXVIII.

Fig. 1. Corbitella speciosa, p. 530.

2. Heferotella corbicula, p. 531.

(Both from photographs of specimens in the Museum of Paris.)

7. On some New or imperfectly known Fishes of Madras.

By Francis Day, F.Z.S., F.L.S., Madras Army.

The following descriptions refer to seven species of fish personally

obtained in the Madras Presidency during the last few months. The
freshwater ones are from the Toomboodra at Kurnool, the saltwater

ones from Madras. They appear to be either new to science or

imperfectly known, as none find a place in Dr. Giinther's elaborate

'Catalogue of Fishes,' except where they are mentioned in notes

without a description, and with the synonymy only, as "species

either insufficiently described, or founded on characters so slight

that it is doubtful if they will stand as species." Sykes's Pimelodvs

gogra seems to form the type of a new genus, which I have desig-

nated Gogrius.

Lethrinus karwa, Cuv, & Val.

B. vi. D. 10/9. P. 13. V. 1/5. A. 3/8. C. 17. L. 1. 40.

L. tr. 5/16.

Length of specimen 1 .5 inches.

Length of head
-fj;,

of pectoral above \, of caudal |, of base of

dorsal nearly i, of base of anal | of the total length. Height of
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head ^, of body i, of hard dorsal y\^, of ventral ^, of anal yL of the

total length.

Eyes circular ; diameter f of length of head, 1 1 diameter apart,

2^ diameters from end of snout.

Jaws of equal length. Cleft of mouth extends two-thirds the

distance to beneath the anterior margin of the orbit. Preopercle

entire ; posterior limb nearly vertical and slightly emarginate, angle

rounded. Opercle with two very dull points. Sub- and inter-

opercles entire. Five rows of scales on the opercle, none on the

cheeks.

Teeth. Anteriorly in both jaws some canines, with several rows of

conical ones posterior to them, and molars with rounded crowns in

the posterior part of the jaws. No teeth on vomer or palate.

Fins. Dorsal spines moderately strong, extending over three-fifths

of the base of the fin ; third and fourth spines the longest ; a fleshy

sheath, thickest posteriorly, runs along the base of the fin. Third
anal spine the longest. Caudal luuated.

Colours. Olivaceous brown, becoming lighter on the abdomen

;

the centre of each scale having a cerulean-blue spot, which, reaching

almost across it, forms blue lines in the direction taken by the rows

of the scales. Pectoral flesh-coloured, with the base of the second,

a wide undivided ray, of bright blue. Ventral bluish slate-colour.

Dorsal and anal slate-coloured, margined with orange. Caudal
bluish. Eyes golden. The whole of the inside of the mouth and
fauces bright orange.

Hub. Madras.

Seriolichthys uneolatus, sp. nov.

B. vii. D. 6j^|ll. P. 21. V. 1/5. A.^|II. C. 16. L. 1.

96. L.tr. 16/28.

Length of specimens 1 1^ inches.

Length of head i, of base of first dorsal -^, of base of second

dorsal ^, of pectoral ^, of base of anal ^, of caudal j of the total

length. Height of head ^, of body i, of dorsal spines ^-^, of dorsal

rays -^t of ventral ^, of anal rays ^ of the total length.

Eyes. Transverse diameter slightly the longest, upper margin close

to the profile ; a narrow adipose lid along either side of the eye.

Diameter | of length of head, 1 diameter apart, I5 diameter from
end of snout.

Body elongated and compressed, its greatest height being oppo-
site the origin of the soft dorsal.

Head compressed ; snout rather produced. Gape of mouth slightly

narrow
;
posterior margin of upper jaw reaches to below the anterior

margin of the orbit, and is partially hidden by the preorbital, which
has some elevated stellated ridges along its upper portion. A rather

high central longitudinal crest along the summit of the head, and a

smaller one passing backwards and slightly inwards from before the

anterior margin of the orbit. Nostrils midway between orbit and
end of the snout. Vertical limb of praeoperculum entire and directed
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slightly backwards ; angle rounded ; horizontal limb entire. Gill-

opening cleft to beneath the anterior margin of the orbit.

Fins. Pectoral commences opposite to the summit of the suboper-

culum ; ventral under the lower insertion of the root of the pectoral;

first dorsal over the posterior third of the pectoral, and terminating

close to tlie second dorsal. Anal, which has no free spines anterior

to it, commences under about the thirteenth dorsal ray. Dorsal

spines low, not strong, membrane deeply emarginate ; spine of second

dorsal weak, the anterior portion of the fin the highest, its posterior

two-thirds being low and parallel to the back, divided by a short

interspace from two free rays, which are placed close together, the

last being elongated and reaching the root of the caudal. Pectoral

longest superiorly. Ventral pointed, and without any groove along

its base. Form of anal and the free rays posterior to it of the same

character as the dorsal. Caudal deeply lobed in its posterior three-

fourths.

Scales over body, upper surface of opercles, and cheeks ; a slight

groove along the second dorsal and anal fins.

Lateral line passes straight to opposite the commencement of the

second dorsal, then slightly descends, and from opposite the origin

of the anal proceeds direct to the centre of the caudal, on which it

is continued without any elevation to its end.

Colours. Back deep slate-colour ; abdomen white. A deep-blue

line runs from the eye to the posterior margin of the dorsal fin above

the tail, a second from the inferior margin of the orbit to the centre

of the caudal fin. Between these lines the colour is of a dull yellow;

below the inferior blue line at first yellowish, then gradually shaded

from bluish to white. Caudal yellowish green. Anal yellowish.

Pectoral slate-coloured, tipped with yellow. Dorsal darkish. Eyes

golden. Lips blue.

Two specimens were captured in March 1867, both of which dif-

fered from the S. bipinnulatus, more especially in having one ray

less in the dorsal fin, in there being no free spines before the anal,

and in the praeoperculum being entire.

Hab. Madras, where it is said to attain 2 feet in length.

COSSYPHUS NEILLI, Sp. nov.

B. vi. D. 12/10. P. 16. V. 1/5. A. 3/12. C. 14. L. 1. 34.

L. tr. 5/12.

Length of specimens 7^X5 inehes.

Length of head f , of pectoral ^, of base of hard dorsal a little

above \, of base of soft dorsal g, of base of anal i, of caudal ^ of

the total length. Height of head |, of body f, of hard dorsal jL

of soft dorsal Jy, of ventral, including prolonged rays, \, of anal

spines ^, of anai rays g of the total length.

Eijes. Upper margin not far from the profile. Diameter | of length

of head, 1 diameter apart, 1^ diameter from end of snout.

Body rather elongated ; snout produced ; the dorsal profile slightly

more convex than that of the abdomen.
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Mouth anterior, the posterior extremity of the upper jaw reaching

to under the anterior margin of the orbit, but almost concealed by

the preorbital and thick fleshy upper lip, which has a broad fold an-

teriorly. Posterior limb of the prseoperculum nearly vertical, but be-

coming slightly oblique towards its angle, and the whole very finely

serrated; lower limb horizontal, entire. Operculum spineless, rather

higher than wide ; sub- and interopercula entire.

Teeth. Four strong canines in the anterior part of either jaw, the

outer ones in the upper jaw curved outwards, as are also those of the

lower jaw, but to a less extent ; a single row of pointed teeth along

the side of either jaw, and a posterior canine.

Fins. The dorsal spines anteriorly weak, the last being longest

and strongest and equal in length to the rays ; the interspinous

membrane extended beyond the spines and deeply notched. Pectoral

rather pointed. Ventral with its first ray prolonged ; its spine weak
and nearly equal in length to the last dorsal one. First anal spine

weak, half the length of the second, which is about equal in strength

to, but not so long as, the third. Caudal with a broad base, and
slightly emarginate.

Scales cycloid, placed in horizontal rows along the body ; those on

the head smaller, and covering the interorbital space, the cheeks,

and opercula, but not the preorbital ; also forming a sheath to the

dorsal and anal fins, and extended over the base of the caudal.

Lateral line composed of scales smaller than those contiguous,

consisting of a single tube on each scale branching posteriorly. It

is continuous in upper third of the body from the head to the centre

of the caudal fin.

Colours. Scarlet, extended over the whole of the body without

any dark markings. Anal yellow, its central rays scarlet ; the dorsal

red, with its last few rays yellow, its sheath also yellowish. Caudal
red. Pectoral flesh-coloured. Lips reddish. Eyes golden, with

red markings.

I have named this species after my esteemed correspondent A. G.
Brisbane Neill, Esq., F.Z.S.

Hab. Madras.

Plagusia potous, Cuv. ; Russell, pi. 73.

B. vi. D. 107. V. 6. A. 87. C. 12. L. 1. 87.

Length of head f of the total length. Height of body 5 of the

total length.

Eyes on the left or coloured side, half of the superior being in

advance of the inferior, and the posterior margin of the lower orbit

being in the centre of the length of the head ; diameter yt ^^ length

of head ; 1 diameter apart.

Body elongated and lanceolate. Mouth cleft to slightly beyond
the posterior extremity of the lower orbit, its angle midway between
snout and gill-opening. The elongated hook of the snout ends below
a vertical line from the anterior extremity of the upper orbit.

Fins. Dorsal commences the length of two diameters of the orbit

Proc. Zool. Soc— 1867, No. XXXVL
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before the superior one, the eighth ray being over the centre of the

upper orbit. The anal arises under the posterior extremity of the

opercle ; both fins are joined to, but not amalgamated with, a pointed

caudal, the points of the rays project slightly beyond the membrane.
Scales ctenoid, decreasing in size from the centre to the side of

the body. Those on the right side of the body larger than those on

the left.

Lateral line commences just above the opening of the mouth, and

skirts the snout, becoming divided into three ; the superior is con-

tinued along the upper seventh of the body to its termination at the

base of the caudal ; the central one, passing above the eyes, goes

straight along the centre of the body to the middle of the base of

the caudal, whilst the inferior passes to between the orbits. The
middle line gives a second branch over the nape to join the superior

one, and slightly anterior to it another short descending one. Another

line passes along the lower jaw, and ends at the extremity of the

operculum, becoming convex en i-oute. The central lateral line is

on scales smaller than those around it.

Colours. Darkish brown on the coloured side, yellowish white on

the blind side. Dorsal, anal, and caudal fins with a white edging.

Hab. Common in Madras.

Synaptura jerreus, Cuv.

Jerre potoo, B. Russell, pi. 71.

B. vi. D. 65-68. P. 10. V. 6. A. 56. C. 16. L. 1. 96.

L. tr. 25/31.

Length of specimens from 4 to 5^ inches.

Length of head \ of the total length. Height of head 4, of body
1 of the total length.

Eyes close together, the anterior third of the superior one being

in front of the inferior one, whilst the distance from the end of the

snout equals its diameter.

Cleft of mouth narrow, twisted round to the left side. Nostrils

on the coloured or right side tubular, but not so on the left.

Teeth in jaws minute on the blind side.

Fins. Dorsal commences opposite the anterior extremity of the

upper orbit ; it is continuous with the caudal, and also with the anal.

Occasionally the first dorsal ray is thickened and prolonged. Pec-

toral short, close to the gill-opening, and of equal length on both

sides, equal to about the diameter of the orbit.

Scales strongly ctenoid.

Lateral line passes direct from the posterior border of the opercle

to the centre of the caudal.

Colours. Of a greyish brown, with rich reddish-brown vertical

bands, commencing at the summit of the dorsal and extending to the

inferior margin of the anal fin-rays, on which they become nearly

black. From ten to eleven exist on the body, and two pass down
the head. Pectoral on the coloured side black. Caudal black, with

some irregular white markings towards its side and extremity. \\\
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some specimens there are three bands on the head, and those in the

anterior part of the body divide into two at their lower halves.

Hab. Madras.

Genus Gogrius.

Branchiostegals seven. Opercular bones with moveable articula-

tions. Bones on summit of head granulated and covered with thin

skin. Mouth wide, anterior ; upper jaw mostly the longest. Two
pairs of cirri, the maxillary thin, the mandibular wide apart. Nos-
trils approximating, the posterior provided with a valve. Eyes not

covered by skin. Teeth in jaws slightly villiform anteriorly, but

posteriorly molars with more or less large rounded crowns ; on the

palate also molars with globular crowns, placed in two widely sepa-

rated patches, converging anteriorly. Two dorsals : the first with a

strong serrated spine and seven rays, and placed before the ventral

;

second dorsal adipose and small. Pectoral spine strong, serrated on

both edges. Caudal forked. Air-bladder present.

Gogrius sykesii.

Pimelodus gogra, Sykes.

B. viii. D. g|0. P. 1/9. V. 6. A. 12. C. 17.

Length of head \, of pectoral ^, of base of first dorsal ^, of base

of adipose dorsal ^, of base of anal ^^, of caudal ^ of the total length.

Height of head \, of body ^, of first dorsal i, of adipose dorsal Jj,

of ventral \, of anal \ of the total length.

Eye. Situated slightly above the level of the cleft of the mouth,

directed rather upwards and outwards, transversely oval, and its

transverse diameter f of length of head ; eyes 1 1 transverse diameter

apart, 1 3 from end of snout.

Body stout ; cheeks puffed out. The dorsal profile more convex

than that of the abdomen, which last is almost straight. There is a

considerable rise from the snout to the commencement of the dorsal fin.

Summit of head rather compressed, whilst the snout appears to be

slightly produced, and the upper jaw the longest. Gape of mouth
wide, and equal to twice the extent of the cleft, which last does not

reach to beneath the anterior margin of the orbit. Snout rather

pointed. The intermaxillaries do not extend the whole width of the

gape. A shallow longitudinal groove exists between the orbits, only

extending one-third of the distance to the base of the occipital pro-

cess, which is roughened and of equal width, which is scarcely equal

to half its length, whilst it embraces the basal bone of the dorsal fin,

which is roughened and of a V-shape. Nostrils midway between

orbits and end of snout ; they approximate, and are not furnished

with a cirrus. Maxillary cirrus thin and extending to the base of the

pectoral fin. Mandibular cirrus wide apart from that on the oppo-
site side, commencing under the vertical from the anterior margin

of the orbit, and reaching to beneath the root of the pectoral fin.

Branchial membranes of the two sides coalesce in a wide band of skin,

which is not confluent with that of the isthmus.
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Teeth. In intermaxillaries villiform ; in lower jaw also villiform,

anteriorly in several rows, having posterior to them some with glo-

bular crowns, whilst all along the sides of the jaws are of this last

description, increasing in size posteriorly, where they play against

those of the palate, which are in one large patch converging ante-

riorly, whilst all have globular crowns.

Fins. The whole of the dorsal is placed anterior to the ventral,

which last does not extend to the commencement of the anal, over

which last is the adipose dorsal. Dorsal fin rather highest anteriorly,

its spine two-thirds of length of head, and ending in a soft point ; it

is strong, smooth, excepting posteriorly, where it is slightly serrated.

The pectoral, which commences under the opercle, has a very strong,

flat spine, a little longer than that of the dorsal ; it is armed with

strong denticulations on both sides, which are largest internally,

where they are directed anteriorly, whilst the external ones are di-

rected posteriorly ; it has a soft termination. Anal highest in its

centre, and its rays weak. Caudal lobed in its last half, both of

which are pointed.

Lateral line at first curves slightly downwards, then makes a curve

upwards opposite the ventral, and from the centre of the body pro-

ceeds direct to the caudal.

Colours. When first captured, of a canary-colour with dusky fins

;

having been some time out of the water it becomes of a dull brownish

yellow, and after soaking some time in spirits almost all the yellow

disappears ; it seems due to mucus with which the fish is covered.

Hub. Kurnool and the Deccan.

EUTROPIUS TAAKREE, SykcS.

B. vi. D. g^|0. P. 1/8. V. 6. A. 3/43. C. 18.

Length of head ^, of pectoral ^, of caudal ^j, of base of dorsal -^,

of base of anal ^ of the total length. Height of head g, of body
-f^,

of dorsal \, of ventral ^, of anal -^ of the entire length.

Eye. Diameter | of length of head, nearly 2 diameters apart, l-l-

diameter from end of snout. They are so situated that more of the

eye is to be seen from the under than the upper surface of the head,

being directed outwards and partly downwards.

Body elongated and compressed, highest opposite the dorsal fin.

Profile of upper surface of the head a little concave, owing to a slight

elevation of the snout and another rise at the occiput. Abdominal
profile more convex than that of the back.

Gape of mouth moderately wide, its cleft rather concave, owing

to there being an elevation at the symphysis. Lower jaw slightly

the longest in adults. Occipital process long and slender, having an

intermediate bone between it and the basal bone of the dorsal fin,

the two forming the occipital process being five times as long as wide.

Central longitudinal groove shallow, commencing rather behind the

posterior extremity of the orbits, and continued, though but little

apparent, to the base of the occipital process. Nostrils transversely

oval, sitiiated at a short distance (equal to their diameter) apart

;
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the anterior one on the front surface of the snout just internal to the

root of the maxillary cirrus, divided from the posterior by the nasal

cirrus ; the posterior nostril rather more than one diameter from the

median line of the skull. Nasal cirri thin, extending to opposite

the posterior margin of the orbit ; the maxillary reaching to the

commencement of the base of the anal fin ; the two pairs of labial

cirri arise close together, the root of the internal one slightly in front

of that of the external one, and both nearly under the symphysis,

whilst they reach to the first third of the pectoral fin.

Teeth in both jaws in numerous fine rows ; those in the vomer
and palatine bones separated by a very short interspace in the central

line, and each of these again divided into two separate patches of an

almost oval form, so that their inner margin has three emarginations.

Fins. Dorsal commences opposite the centre of the pectoral. Ven-

tral under the posterior third of the dorsal. Adipose dorsal over

about the thirty-second anal ray. First dorsal pointed ; its spiue

sharp, strong, rugose anteriorly, and serrated posteriorly in its upper

two-thirds, whilst it has a soft termination. Pectoral spine strong,

finely serrated internally, whilst it is one-fourth longer than the

dorsal spine. Ventral small, and extending as far as the anus.

Caudal deeply forked, with pointed lobes.

Lateral line nearly straight, dividing into two at the root of the

caudal fin.

Air-bladder large, simple.

Colours. Silvery, with a gloss of green along the back and head.

Caudal stained rather darkish. All the other fins diaphanous.

Grows to upwards of 1 1 foot in length, and is good eating.

Hab. Kurnool and the rivers of the Deccan.

May 23, 1867.

Dr. J. E. Gray, F.R.S., V.P., in the Chair.

Mr. E. Blyth, C.M.Z.S., exhibited a series of drawings of the

horns of various Indo-Chinese species of Deer (Cervus duvauceli,

C. schomburgki, &c.).

Mr. Blyth also exhibited two specimens of Crows from a collection

of skins sent from Australia, evidently of two different species, one

being considerably larger than the other, and difl^ering in some other

particulars. Tbe smaller kind was stated to be that figured in Mr.
Gould's 'Birds of Australia,' vol. iv. pi. 18, as C. coronoides, Gould,

where the figure is stated to be of the natural size ; but the specimen

exhibited had a longer wing, measuring 1 2 inches from the carpus, and

the lanceolate feathers of the front of the neck were considerably less

strongly developed than in Mr. Gould's representation of the species.
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The White-eyed Australian Crow at present in the Society's Gardens,

the manners of which were exceedingly like those of the British

Jackdaw, was identical with this smaller kind. Length from bill to

gape 2| inches, of tail 7^ inches, tarsus 2| inches, and middle toe

with claw 2 inches. The larger species was probably that noticed

by Mr. Ramsay in the ' Ibis ' for 1865, p. 303, as being distinguished

by having a dark-coloured iris. The lanceolate feathers in front of

the neck were considerably more developed than in the other ; and the

throat was bare of feathers to a much greater extent, having merely a

narrow central strip of them. Length of wing from carpus 14| inches,

tail 9 inches, bill from point to gape 2| inches, tarsus 2| inches, and
middle toe and claw 2~ inches. In the smaller species the bill was
more distinctly angulated than in the other ; but in other respects

the two bore a near resemblance.

The following papers were read :

—

1. List of Birds collected by Mr. Wallace on the Lower
Amazons and Rio Negro. By P. L. Sclater, M.A.,

F.R.S., and Osbert Salvin, m'!a., F.Z.S.

(Plates XXIX. & XXX.)

Mr. "Wallace having kindly placed in our hands the collection of

birds remaining in his possession from his former travels on the Lower
Amazons and Rio Negro, we have had great pleasure in determining

the species and in compiling the subjoined list of them. As regards

the vicinity of Pan! and the Lower Amazons Mr. Wallace believes the

series now remaining in his hands to contain specimens of nearly all

the species collected, with the exception of the water-birds, some of

which have been altogether parted with. But a large part of the

collections made on the Rio Negro, as likewise nearly all those from
the Upper Amazons above Barra, were most unfortunately lost in the

manner mentioned by Mr. Wallace in the Preface to his ' Travels on

the Amazon and Rio Negro ' (Preface, p. 4). Some few specimens

of Upper-Amazons species still remain in Mr. Wallace's possession
;

but we have not included their names in the present list, as the

country in which they were collected belongs to a different zoological

province.

Many naturalists have at different times passed up and down the

Lower Amazon and Rio Negro, and collected at various points on
their banks ; but we are still without anything like a detailed or

connected account of the ornithology of the regions through which
they travelled. It is in fact only within the last few years that the

importance of giving exact localities to objects of natural history has

met with the appreciation it deserves. Coming as it does from
ground so repeatedly traversed, it was not to be expected that Mr.
Wallace's collection would contain many novelties ; and it is there-

fore chiefly with the object of elucidating the avifauna of this re-

gion, and fixing to exact localities species of which the precise ^ja/rm
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was hitherto unknown, that this catalogue has been prepared. Mr.

"Wallace has rendered it more valuable by adding notes oi\ the habits

and range of certain species, which have his initials affixed to them.

The principal localities wherein the present collection was formed

were :

—

1. Mexiana. An island situated in the main stream of the Ama-
zons, between the great Island of Marajo and the northern shore.

Mr. Wallace has given an account of his sojourn in this island in his

' Travels,' p. 86, where he speaks of it as follows :
—

" The Island of Mexiana is about twenty-five miles long by twelve

broad, of a regular oval shape, and is situated exactly on the Equator.

It is quite flat, and is all campo, or open ground, but dotted with

scattered trees and bushes, and with a little forest at the water's

edge. It is celebrated for its birds, alligators, and oneas, and is

used as a cattle estate by the proprietor."

2. Island of Marajo. A few specimens were collected at Jungcal,

on the northern side of this island (see 'Travels,' p. 107).

3. Para. The species marked "Para" were all collected within

ten miles of the city. The forest commences within two miles of the

town. The whole aspect of the country is fully described in the

second chapter of Mr. Wallace's interesting narrative.

4. Rio Tocantins. The species marked thus were collected be-

tween the mouth of the river and the first falls, during the excursion

spoken of in Mr. Wallace's ' Travels,' Chap. III. Some interesting

remarks on the same subject will also be found in Mr. Bates's well-

known ' Naturalist on the Amazons,' Chap. IV.

5. Rio Capim. This is a small river issuing into the Rio Para,

near the city of Para. Mr. Wallace gives an account of his excur-

sion up this river in Chap. V. of his 'Travels.'

P. Rio Negro. A full account of Mr. Wallace's journey on this

river and its affluents will be found in Chap. VII. and four following

chapters of his narrative. It is much to be regretted that the species

from this district recorded in the present list form but a very small

portion of the number actually collected—the series reserved by

Mr. Wallace for his own use having been lost in the manner already

mentioned, and that transmitted to England dispersed without any

record having been kept of it.

Besides the specimens obtained at these localities, a few others

were procured at various points of the main stream on the voyage

up to Barra, chiefly at Moutalegre and Santarem.

The following list gives the names of all the species remaining in

Mr. Wallace's hands from the above-mentioned localities. A few

well-known species, identifiable without any chance of error from
Mr. Wallace's notes, have been added to it—and a few others, of

which examples collected by Mr. Wallace are in Sclater's collection

or in the British Museum.
The nomenclature adopted for the Passeres, Picarise, and Psittaci

is that of Sclater's ' American Catalogue,' unless the contrary is

stated. The species described as new are three in number, namely
Hylophilus rubrifrons, Hylophilus semicinereus, and Heteropelma
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wallacii. Mr. Wallace has kindly furnished us with notes upon

some of the species, which are indicated by his initials.

Fam. TuRDiD^.

1. TuRDUS phjEOpygus, Cab. (PI. XXIX.)

Cobati, Rio Negro, 1851, two examples, "eyes olive." In Sclater's

collection from Para.

The young of this species has a good deal of black colouring on
the edges of the breast-feathers, which wear off in the adult, and
leave the breast pure grey. One of Mr. Wallace's skins is a bird of

the year and exhibits this plumage, which, however, is still more
strikingly shown in a still younger specimen in Sclater's collection,

shot by Mr. C. Bartlett on the Maroni River, Surinam, in the spring

of 1866, and represented in Plate XXIX.

2. TuRDUs ALBivENTRis, Spix, Av. Bras. i. p. 70, t. 69 ; Cab.

Mus. Hein. i. p. 4 ; Cab. in Schomb. Guian. iii. p. 666.

Turdus ephippialis, Scl. P. Z. S. 1862, p.l09 ; Cat. A.B.App. p. 358.

Mexiana, Dec. 1848, one example.

In reviewing the American Turdi for our proposed ' Index Avium
Americanarum ' we have clearly made out that Sclater's Turdus
epthippialis is the true T. albiventris of Spix, as determined by Ca-
banis, /. s. e. The bird hitherto called T. albiventris by Sclater is T.

amaurochalinus, Cab. Mus. Hein. i. p. 5.

3. Turdus fumigatus, Licht.

Mexiana, Dec. 1848, one example.

4. DoNACOBius ATRiCAPiLLUS (Linn.).

Para, one example ; also obtained on the Upper Amazons, June

1850, one example.

"This species frequents the reed-beds and low trees on the banks

of the Amazons, and has a very fine song."—A. W.

Fam. Troglodytid^.

5. Thryophilus leucotis (Lafr.).

Thrxjothorus leucotis, Lafr. R. Z. 1845, p. 338.

T. albipectus, Cab. in Schomb. Guian. iii. p. 673, et Sclater, Cat.

A. B. p. 20.

T. galbruithi, Lawrence ; Baird, Rev. A. B. p. 131.

Island of Marajo, Feb. 1849, one example.

This example agrees with Cayenne skins of the species hitherto

called T. albipectus in Sclater's collection. But Lafresnaye's name

is the oldest and must be adopted. As to the distribution of this

species, see our note, P. Z. S. 1864, p. 345.

6. Troglodytes furvus (Gm.).

Para, August 1848, one example.
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Fam, MoTACiLLiD^.

7. Anthus CHii, Vieill.

Mexiana, Dec. 1848.

"Tolerably plentiful in the open dry plains of Mexiana."—r-A. W.

Fam. MniotiltidjE.

8. Geothlypis ^quinoctiahs (Gm.).

Mexiana, Dec. 1848 and Jan. 1849.

Represented in the Brazilian fauna by the closely allied G. velata.

Fam. HiRUNDiNiD^.

-^ 9. Progne leucogastra, Baird, Rev. A, B. i. p. 280.

Mexiana and Para, three examples.

These specimens do not differ from the Central American P. leu-

cogastra, which Prof. Baird has correctly separated from the Antil-

lean P. dominicensis.

10. Progne tapera (Linn.).

Rio Tocantins.

11. HiRUNDO erythrogastra, Bodd.

Mexiana, one example, juv.

12. HiRUNDo albiventris, Bodd.

Para.

13. Atticora fasciata (Gm.).

Rio Negro.
•' Common on the banks of the lower and middle Rio Negro."

—

A.W.

Fam. ViREONiD^.

14. ViREOSYLVIA AGIUS (Licht.).

Para.

15. CyCLORHIS GUIANENSIS (Gm.).

Para, March and June 1849.

Agrees with Cayenne examples ; represented by C. ochrocephala

in the Brazihan fauna.

— 16. Hylophiltjs rubrifrons, sp. nov. (PI. XXX. fig. 1.)

Cinerascenti-olivaceus, dorso imo virescentiore : fronte angusta,

distincte rubra : secundariis extus flavescente rufo tinctis :

Cauda rufa unicolore : subtus ochraceus, abdomine cinerascen-

tiore, lateribus virescente perfusis : subalaribus pallide Jlavis :

rostro sujyeriore corylino, inferiore cum pedibus pallidis.
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Long. tota4*3, alee 2*1, alse rem. prim. 1"3, caudae 1*5, tarsi 0*6,

rostri ab aug. oris 0*7 poll. Angl.

Hab. River Amazons (1850).
Obs. Species fronte rubra et cauda rufa insignis.

(Jf this apparently new Hylophilus, Mr. Wallace's collection con-

tains unfortunately but one specimen. It is easily distinguishable

by its red front and rufous tail from every other species of the genus
known to us. H. ochraceiceps has also a rufous tail, but of a much
more ochraceous tinge, and in other respects does not much resemble

the present bird.

The fourth, fifth, and sixth primaries of H. rubrifrons are nearly

equal and longest ; the third slightly exceeds the seventh ; the second

just equals in length the longest secondary. The exposed portion

of the first primary measures 07 inch.

—^17. Hylophilus semicinereus, sp. nov. (PI. XXX. fig. 2.)

Supra viridi-olivaceus, nucha vix cinerascente : subtus pallide

cinereus, ventre medio albicante, crisso fiavo tincto : subalari-

busjlavis : rostro Icete corneo, pedibus pallidis.

Long, tota 4*5, alae 2'1, alse rem. prim. 1*2, caudse \'7, tarsi 0*7,

rostri ab ang. oris 0*6.

Hab. Para (Wallace).

One example only of this Hylophilus also is in Mr. Wallace's col-

lection, obtained at Para in May 1849. It is likewise a distinct

species of the genus, readily recognizable by its uniform pale cinereous

colour below. The first primary measures 0' 75 inch from the insertion.

The second is 0*25 inch shorter than the third, fourth, fifth, and
sixth, which are nearly equal and longest.

Fam. Ccerebid^.

18. Dacnis cayana (Linn.).

Para.

19. CcEREBA c^RTJLEA (Linn.).

Upper Rio Negro.

20. CcEREBA cyanea (Linn.).

Para, Feb. 1849, and Upper Rio Negro, Feb. 1850.

21. Certhiola chloropyga. Cab.

Three Mexiana specimens of this variable bird do not seem to

differ from the Brazilian C. chloropyga. A fourth skin from Cobati,

Rio Negro, shows a small white wing-spot, but does not otherwise

differ. The last may be correctly referable to C. guianensis ; but

we are at present unable to appreciate the differences between the

local races of this variable bird.

Fam. Tanagrid^.

22. Euphonia cayana (Linn.).

Para.
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23. Calliste flaviventris (Vieill.).

In Sclater's collection from Barra {Wallace).

24. Calliste boliviana, Bp.

In Sclater's collection from the Capim River {Wallace).

25. Tanagra episcopus, Linn.

Para, Aug. 1848.

26. Tanagra palmarum, Max.

Mexiana, Dec. 1848.

27. Ramphoccelus nigrigularis (Spix). |- su^

Middle Amazons, 1850. In Sclater's collection from Barra {Wal-
lace).

" This Tanager is found only on the right bank of the Rio Negro,

and is never known to cross the river to the Cayenne side. It is

found on both banks of the Upper Amazons above Barra."—A. W.

28. Ramphoccelus jacapa (Linn.).

Mexiana and Para.
" One of the commonest birds in gardens at Para, and generally

in the Lovi^er-Amazons district."—A. W.

29. EucoMETis penicillata (Spix).

Mexiana, Dec. 1848.

Sclater's specimens referred to E. albicollis are not diiferent from
the present bird, whatever Pyranga albicollis, Lafr. et D'Orb., may
be. It occurs also on the Ucayali {Bartlett) and Napo (Mus.
P. L. S.), and may therefore probably extend into the wood-region
of Bolivia.

30. Tachyphonus melaleucus (Sparrm.).

Para, and Tocantins River.

31. Tachyphonus surinamus (Linn.).

Para, March and May 1849. In Sclater's collection from Guia,

Rio Negro, but here slightly different, and probably the same as

Mr. Lawrence's T. napensis, Ann. L. N. Y. vii. (June 1864).

32. Tachyphonus cristatus (Gm.).

Para, May 1849. Agrees with Brazilian specimens.

33. Tachyphonus cristatellus, Sclater.

One skin from Guia, Rio Negro, agrees nearly with the type of
this species from Bogota, except in rather smaller size. We have
not been able to compare it with Cayenne skins ; but the probability

is that the latter also belong to this form.

34. Nemosia pileata (Bodd.).

Para, Jan. 1849.
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35. Arremon silens (Bodd.).

Capim River, June 1849.

36. Saltator MAGNUS (Gm.).

Para, February and May 1849.

37. Saltator mutus, Licht.

Mexiana, Nov. 184S and Jan. 1849.

A young specimen has a strong olivaceous tinge on the back, wing-

edgings, and breast. Tanagra superciliaris, Spix, is probably the

same bird, though very indiiFerently figured.

38. PiTYLUs erythromelas (Gm.).

Capim River, June 1849.

39. PiTYLUs viRiDis (VieiU.).

Para.

Represented in the Brazilian wood-region by P. brasiliensis.

Fam. Fringillid^.

40. Oryzoborus torridus (Gm.).

Para, Oct. 1848.

41. Spermophila lineata (Gm.).

Para, Oct. 1848 ; Mexiana, Jan. 1849 ; Amazons (north side).

42. Spermophila lineola (Linn.).

Mexiana, Tocantins, and Amazons (north side).

The male shows less white on the rump than a Cayenne skin in

Sclater's collection, and no white crown-spot. In this stage it more
resembles S. bouvronides (Less.) in Sclater's collection, which, how-
ever, is probably merely a variety of the same species.

43. Spermophila gutturalis, Licht.

Para, Oct. 1848.

44. VoLATiNiA jacarina (Linn.).

Barra and Guia.

45. Paroaria gularis (Linn.).

Mexiana.
"Very common all about Para, on the banks of the rivers."—A.W.

46. COTURNICULUS MANIMBE (Licht.).

Mexiana.

47. Emberizoides macrourus (Gm.).

Mexiana, Dec. 1848.

Rather larger than the Cayenne bird, and wings more olivaceous.
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also the uropygium lighter and less spotted ; intermediate between

it and the Brazilian E. sphenurus.
" Found among the grass on the campos near the ground."—A.W.

48. Sycalis brasiliensis (Gm.).

North side of the Amazons.
Smaller than S. brasiliensis from Brazil, but not otherwise different.

49. Sycalis hilarii, Bp.

Mexiana, Dec. 1848.

Fam. Icterid^.

50. OsTiNOPS viRiDis (Vieill.).

Para.

51. Cacicus persicus (Linn.).

Para.
" One of the commonest and most conspicuous birds in the Para

district. Lives in colonies, building beautiful long nests, generally

hanging over the water."—A. W.

52. Cacicus HiEMORRHOus (Linn.).

Para.

"The same in habits as C. persicus, but much more scarce."

—

A. W.

53. Icterus cayanensis (Linn.).

Island of Marajo.
" This bird is called the * Rossignol ' or Nightingale at Para, and

is often kept in cages."—A. W.

54. MoLOTHRUs sericeus (Licht.).

Mexiana.

55. Xanthosomus icterocephalus (Linn.).

Amazons, north side.

b^. Leistes guianensis (Linn.).

Amazons (north side) and Mexiana.

"Found only in open grounds, amongst grass."—A. W.

57. Cassidix oryzivora (Gm.).

Para.

Fam. Dendrocolaptid^.

—58. SCLERURUS CAUDACUTUS.

Thamnophilus caudacutus, Vieill. Nouv. Diet. iii. p. 310, et Enc.

Meth. p. 742.
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Sclerurus bnmneus, Sclater, P. Z. S. 1857, p. 17, et 1858, p. 62.

Capim River.

One example, fully agreeing with Sclater's specimens from Bogota
and Cayenne, upon which he has founded his S. brunneus. On re-

vising the synonymy of this group, however, it appears that the

species indicated by Vieillot as Thamnophilus caudamitus was from
Guiana ; and it is, therefore, this Guianan species (and not the South-

east-Brazilian form) which ought to bear his name. The bird of the

Brazilian wood-region must therefore take the next earliest name
applicable to it, and stand as Sclerurus umbretta (Licht.).

— 59. Sclerurus mexicanus, Sclater, P. Z. S. 1856, p. 290, &
Am. Cat. p. 149.

Capim River.

A single specimen of Mr. Wallace's agrees in every respect with a

considerable series of skins of this species in our collections from
Mexico and Central America. They are from the following locali-

ties :—Mexico, Cordova (Salle), Jalapa {De Oca); Guatemala, Choc-
tum and Pacific slope (Salvin) ; Veragua (Arce). We have been

unable to refer to Swainson's iS". rufcollis, stated to be figured in bis

* Birds of Brazil.' In all copies of this work to which we have had
access, this plate (t. 79) and also t. 79t, where S. albigularis of the

same author is figured, are deficient. It is possible that this bird

may be the species figured in the first of these two plates, in which

case it should bear Swainson's name.

60. Synallaxis rutilans (Temm.).

An immature specimen, collected at Para in May 1849, of tbis

species.

61. LePTOXYURA CINNAMOMEA (Gm.).

Mexiana and Tocantins.

62. Philydor erythrocercus, Pelzeln.

Para, March and May 1849, three examples.

One of these skins (marked c? ) agrees very nearly with Sclater's

Cayenne specimen of this species, and with a typical specimen of

Natterer's from Barra, also in his collection. Two others are larger

and stronger, clearer white below, and with a more rufous tinge on
the wings. The superciliary stripes are absent, and the tail is longer

and more rounded. We are in some doubt whether these latter spe-

cimens do not belong to a distinct species.

^ 63. Glyphorhynchus cuneatus, Licht.

Para and Capim River.

64. Dendrocincla fumigata (Licht.); Burm. Svst. Ueb. iii.

p. 8.

Three specimens from Para, referable, as far as we can make out,

to this species.
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65. Dendrocolaptes cayennensis (Gm.); BuflP. PI. Eril. 621.

Para, two examples, April and May 1849.

Agreeing with Cayenne specimens of this species, but different

from the bird so named in Sclater's collection, which is from the

Upper Amazons, and is probably undescribed.

66. Dendrornis ocellata (Spix).

Dendrocolaptes ocellatus, Spix, Av. Bras. i. p. 88 ; D. guttatus,

ejusd. tab. 91. fig. 1.

One example, obtained at Para, agrees with a specimen in Sclater's

collection, also from Para, collected by Natterer, and determined by
H. V. Pelzeln to be of this species.

Q7' Dendrornis eytoni, Sclater.

Para, agreeing with the type obtained by Mr. Wallace, on the Rio
Capim, in Sclater's collection. This species is closely allied to D.
rostripallens, Lafr.

68. Dendroplex picus (Gm.).

Para.

69. Xiphorhynchus trochilirostris, Licht.

"River Amazons, north bank: $, eyes dark blue."
" Obtained near Montalegre in a dry forest."—A. W.

Fam. FoRMICARIIDiE.

70. Thamnophilus major, Vieill.

Para, examples of both sexes, Oct. 1848.

71. Thamnophilus luctuosus, Licht., Doubl. p. 47-

One example, from the Rio Tocantins, Sept. 1848.

72. Thamnophilus, sp. ?

One example from the Amazons (1849), agreeing with a skin of

Natterer's in Sclater's collection from the Rio Negro, marked
" female " (no. 928). We do not know the male of this species.

73. Thamnophilus nigro-cinereus, Sclater.

Two males, from the Rio Tocantins and Mexiana, agreeing per-

fectly with Sclater's type specimen, which is also evidently one of Mr.
Wallace's skins.

74. Thamnophilus amazonicus, Sclater.

Specimens of both sexes from Para and Capim River.

'^^5. Thamnophilus doliatus (Linn.).

Island of Marajo.
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76. Thamnophilus radiatus, Spix, Av. Bras. ii. p. 24, t. 35.

f. 2.

Amazons. Perhaps different from the T. radiatus of Vieillot (ex

Azara), as pointed out by Sclater (P. Z. S. 1858, p. 218), but evi-

dently the bird figured by Spix.

77. Thamnophilus palliatus, Licht.

Para.

78. Dysithamnus plumbeus (Max.).

Amazons, examples of both sexes.

79. Myrmotherula axillaris, Vieill.

Capim River, examples of both sexes.

80. Myrmotherula brevicauda (Sw.).

Capim River.

81. Myrmotherula hawxwelli, Sclater.

Capim River. A female of this species.

82. FoRMicivoRA griSea (Bodd.).

Rio Tocantins, Sept. 1848. A single female of this species.

-f-83. Ramphoc^nus melanurus, Vieill.

Capim River, July 1849.

84. Pyriglena atra (Sw.).

Para.

85. Hypocnemis melanopogon, Sclater.

Examples of both sexes of this species from Mexiana, Dec. 1848,

agreeing with specimens from Cayenne.

86. Pithys albifrons (Gm.).

Cobati, Rio Negro.

87. Pithys leucaspis, Sclater.

Cobati. A specimen, marked male, wanting the concealed dorsal

patch, which is probably only found in the female.

88. Phlogopsis nigromaculata (Lafr. et D'Orb.).

Para, May 1849.

4 89. Formicarius crissalis. Cab. Journ, f. Orn. 1851, p. 96.

One example, from Para (Oct. 1848), agreeing in every respect

with Cabanis's description. A skin in Sclater' s collection from Tri-

nidad (or Venezuela) is much darker below, and has the black throat
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not so clearly defined. It is perhaps different. The present bird is

grey below, medially paler, just as described by Cabanis.

90. CORYTHOPIS ANTHOIDES, Sclatcr.

Para, May 1849. Easily distinguishable from its Brazilian re-

presentative C. calcarata.

Fam. Tyrannid^.

91. AtTILA THAMNOPHILOIDES (Spix).

Mexiana.

92. TjEnioptera velata (Licht.).

Mexiana, Dec. 1848.

93. Fluvicola albiventris, Spix.

Mexiana, Dec. 1848.

94. Cnipolegus unicolor, Kaup, Journ. f, Orn. 185, p. 29 (?).

One example without exact locality attached. Resembles Kaup's

description in having the entire plumage black, without any white

inside the wings ; but is of much smaller dimensions than those given

by Heine (Journ. f. Orn. 1859, p. 337) for Kaup's species. Kaup
does not trouble himself with dimensions.

95. Colopterus galeatus (Bodd.).

Capim River, June 1849.

96. MiONECTES oleagineus (Licht.).

Para and Guia.

97. Phylloscartes ventralis (Temm.) ; Cab. et Heine, Mus.
Hein. ii. p. 52.

Mexiana. Sclater has examples of this species from New Granada

and Ecuador.

98. Phyllomyias semifusca, Sclater.

Mexiana, Jan. 1849.

4-99. Camptostoma flaviventrk, Sclat. & Salv. P. Z. S. 1864,

p. 358.

Mexiana.

-.A" 100. Legatus albicollis (Vieill.).

Para, Aug. 1848.

^101. Myiozetetes cayennensis (Linn,).

Para, Aug. 1848.

Proc. Zool. Soc— 1867, No. XXXVH.
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1''102. Rhynchocyclus sxjlphurescens (Spix).

Para, Aug. 1848. Much smaller in dimensions than either Bra-

zilian or northern specimens of this species, but not otherwise dif-

ferent.

103. Rhynchocyclus ruficauda (Spix).

Para, May 1849.

104. PiTANGUS SULPHURATUS (Linn.).

Para.

4-105. PiTANGUS LiCTOR (Licht.).

Mexiana, Dec. 1848.

-(-406. Myiodynastes audax (Gm.),

Para, Aug. 1848.

4"107. Megarhynchus pitangua (Linn.).

Mexiana, Dec. 1848.

108. Myiobius erythrurus, Cab,

Capim River.

109. Empidochanes olivus (Bodd.).

Jhiscicapa oliva, Bodd. ex Buff. PI. Enl. 5/4. f. 2 (fig. pess.).

Mexiana. Distinct from the aWied JE. fuscafns (Mnscipeta fits-

cata, Max.), with which Cabanis and Heine unite it. The latter

has much more strongly marked wing-edgings.

"i-llO. CoNTOPXJS brachytarsus, Sclater.

Mexiana. Agrees with skins in Sclater's collection from Mexico

and Bogota, so probably a widely distributed species.

-+"111. MyIARCHUS FEROX (Gm.).

Mexiana, Dec. 1848.

112. Myiarchxjs, sp.

Rio Tocantins. A species alhed to M. nigi-iceps, Sclater, and

apparently identical with an unnamed skin in his collection from

Bogota (Cat. Am. B. p. 234. no. 1439).

1 13. Tyrannus melancholicus, Yieill.

Para.

4" 114. MiLVlTLTJS TYRANNUS (Linil.).

Guia, Rio Negro.

Fam. Cottngid.^.

115. Tityra CAYANA (Linn.).

Examples of both sexes from Para.

HI
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"hllG. Hadrostomus minor (Less.).

Examples of both sexes from Para.

-^ 117. Pachyrhamphus cinereus (Bodd.).

Island of Mexiana and Para.

f- 118. Pachyrhamphus polychropterus (Vieill.).

Mexiana.

119. LiPAiiGUS cineraceus (Vieill.).

Para. Agreeing with Cayenne skins. One skin has light rufous

edgings on the wings, and is probably immature.

4-120. Heteropelma wallacii, sp. nov.

Pallide olivaceo-virens, fere unicolor, alls caudaque extus brun-

nescentibus : subtus dihitior, pectore rufescente vix tincto, sub-

alaribus cinerascenti-fuscis : 7-ostro nigricanti-corneo, ad basin

pallescente : pedibus pallide fuscis.

Long, tota 6'3, alse 3*5, caudse 26.
Hab. in vie. urbis Para {Wallace, May 1849).

Obs. Aff. H. amazonum ex fl. Amazonum superiore et ejusdem

formee et staturse, sed corpore supra magis virescente, nee rufo tincto,

et gula et abdomine pallidioribus et magis cinerascentibus diversa.

This bird appears to belong to a species different from any of the

four previously known members of this peculiar genus, concerning

which Sclater has written (P. Z. S. 1860, p. 467). It may possibly

also occur in Cayenne, but we have not yet met with any species of

the group from that countr3\

121. Iodopleura isABELLiE, Parz.

Rio Tocantins. We should rather have expected to meet with

/. laplacii of Cayenne here. M. Parzudaki states that his type of

I. isabellce was procured on the Venezuelan Rio Negro ; and the

species also occurs in the Upper Amazonian district.

122. Pipra FiLiCAUDA, Spix.

"Found in the wooded islands of the lower Rio Negro, on the lower

boughs of the forest-trees."—A. W.

123. Pipra flavicollis, Sclater.

Mexiana and north side of the Amazons. This form, which is

hardly separable from P. aureola of Cayenne, was originally described

by Sclater fi-om specimens of Mr. Wallace's said to have been from

Barra, but more probably from the same locality as the present

skins.

124. Pipra fasciata, Lafr. et D'Orb.

Rio Tocantins. Another Perirrinn form.
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4-125. PiPRA LEUCOCILLA, Linn.

Para.

"This and P. auricapilla are the two commonest Manakins about

Para."—A. W.

~ 126. PiPRA AURICAPILLA, Licht.

Para and Barra do Rio Negro.

127. PiPRA CYANEOCAPiLLA, Hahn.

" Obtained in abundance on the Upper Rio Negro, on the right

bank. Iris red ; bill and feet black ; lower mandible lead-colour."

—A.W.

128. Chiroxiphia pareola (Linn.).

Para, Feb. 1849.

129. ChiromachjEris manacus (Linn.).

" Common near Para."—A. W.

130. Phcenicocercus carnifex (Linn.).

Para and Guia, examples of both sexes.

" Found in the tops of the forest-trees, feeding on fruit."—A. W.

131. RupicoLA CROCEA, Vieill.

Serra de Cobati, near Guia, Oct. 1850. See Mr. Wallace's notes

in his 'Travels,' p. 221.

132. CoTiNGA c^rulea (Vieill.).

Para.
'• Tolerably abundant in the forests near Para."^—^A. W.

133. CoTiNGA CAYANA (Linn.).

Abundant on the Rio Negro.

134. Xipholena pompadora (Linn.).

Guia.

135. Xipholena lamellipennis, Lafr.

Para.
" Shot in the forests within ten miles of Para."—A. W.

-|-136. Querula cruenta (Bodd.).

Capim River.

137. H^matoderus militaris (Lath.).

"Obtained by Mr. Bates at Cameta, at the mouth of the Tocan-

tins."—A. W.

138. Chasmorhynchus niveus (Bodd.).

'•* ( >btained on the Lower Rio Negro, about twenty miles above
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Barra. Very difficult to shoot, from its sitting at the top of very

high trees. Also seen near Para (see Travels, p. 132)."—A. W.

139. Gymnoderus foetidus (Linn.).

" Met with on the right bank of the Lower Rio Negro ; rather

plentiful on low trees on the banks of the river. Naked skin of the

neck dark ultramarine blue."—A. W.

140. Gymnocephalus calvus (Gm.).

" One specimen of this bird was obtained at Guia, on the Upper
Rio Negro. The iris is blue black ; the bare part of the head and
also the feet dusky lead-colour. Skin of the neck loose ; trachea

dilated, and the voice very loud and remarkable."—A. W.

141. Cephalopterxjs OR^fATUs, Geoflfr.

" Met with by me only in the wooded islands of Lower Rio Negro,
between Barra and the mouth of the Rio Brancho. Occurs again

on the banks of the River Uaupes, above the cataracts. It is also

found on the Upper Amazon near Ega (see Bates, Nat. on the

Amazon, ii. p. 283). I have described its habits in an article pub-
lished in the Society's ' Proceedings' for 1850, p. 206."—A. W.

Fam. MoMOTiD.E.

142. MoMOTus BRAsiLiENSis, Lath.

Para.

Fam. Alcedinid^.

-f-143. Ceryle torquata, Linn.

Tocantins : Mexiana.

f- 144. Ceryle amazonia (Lath.).

Tocantins.

-f^l45. Ceryle inda (Linn.).

Mexiana.

146. Ceryle Americana (Gm.).

Para ; Tocantins ; South bank of the Amazons,

-^147. Ceryle superciliosa (L.).

Mexiana.

Fam. Galbulid.e.

148. Galbula viridis (Linn.).

Amazons, north bank, 1850.

149. Galbula rufo-viridis, Cab.

Rio Tocantins.
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150. Galbula albirostris, Lath.

Guia, Rio Negro.

lol. Galbula cyaneicollis, Cassin.

Capim River.

152. Galbula leucogastra, Vieill.

Guia.

153. Urogalba paradisea (Linn.).

North bank of the Amazons.

154. Urogalba amazonum, Sclater, P. Z. S. 1855, p. 14.

Para.

After some consideration we feel bound to resuscitate this species,

which Sclater, after having described it, was persuaded by Von Pelzeln

to reunite to the preceding. It is certainly readily distinguishable

by its much larger size, the hoary terminations of the head-feathers,

the less amount of black on the chin, and the greater extent of white

on the throat below, and requires a name.

155. BrackYGALBA inornata, Sclater.

Baiao, Rio Tocantins.

4-156. Jacamerops grandis (Gm.).

Capim River and vicinity of Barra, examples of both sexes.

" This bird has more the habits of the Trogons than of the true

Galbulce. While the latter are always found on the outskirts of the

forest, the Jacamerops keeps rather to the gloom, where it sits on

boughs hanging over the forest and captures insects."—A. W.

Fam. BuccoNiDJi.

157. Bucco collaris. Lath.

Lower Amazons.

158. Bucco hyperrhynchus, Bp.

Para. Above Barra, on the south bank of the Amazons, Mr. Wal-

lace obtained the Peruvian species {B. napensis, Sclater). The loca-

lity of " Upper Amazons," comnionly attributed to this species, is

very probably erroneous.

159. Bucco TAMATIA, Gm.

Three examples, without exact localities, agree with the Cayenne

bird. A fourth, from the Capim River, has the spots on the belly

crowded as in B, pulmentum of the Upper Amazons ; but the throat

is as dark as in the Cayenne bird, not pale as in B. pulmentum.

-/~160. Bucco TECTUS, Bodd.

Para. Agrees with Cayenne specimens.
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161. Malacoptila fusca (Gm.).

Upper Rio Negro.

162. Malacoptila rufa (Spix),

Para.

163. Monasa nigrifrons (Spix),

Rio Tocantins.

164. Chelidoptera tenebrosa (Pall.).

Para,

"Abundant on the Lower Amazons and Rio Negro."— A, W.

Fam. Trogonid^,

4-165. Trogon viridis, Linn.

Capim River.

4166, Trogon melanurus, Sw.

Para.

167. Pharomacrus pavoninus (Spix).

Trogon pavoni?ius, Spix, Av. Bras, i, ]». 47, t. 33.

Barra do Rio Negro.
" Found at Barra, on the left bank of the river,"— A. ^Y.

Fam, Caprimulgid^.

168. Podager nacunda (Vieill.),

Capim River.

169. Chordeiles rupestris (Spix).

" Found sitting on sand and rocks in an island on tiie Upper Rio

Negro,"—A, W.

170. Lurocalis nattereri (Temm.),

Para. Intermediate in size between some skins of this species and

L. gouldi. Long, tota 8'3, alse 7'4, caudoe 3*4,

1/1. Antrostomus nigrescens (Cab,).

Para.

172, Hydropsalis trifurcata (Natt,) ; Sclater, P. Z. S. 1866,

p, 141,

Rio Tocantins.

Fam. Trochilid/k.

173. EUPETOMENA MACRURA (Gm.).

Island of Mexiana,
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174. Campylopterus largipennis (Bodd.).

Rio Negro. Agrees with Cayenne specimens.

175. Campylopterus obsctjrus, Gould, Mon. Troch. ii. t. 49.

Para, three examples, showing that this is the Lower-Amazonian
representative of the preceding species.

176. TOPAZA pyra.

" Occurs on the Upper Rio Negro, where it is shot by the Indians,

and its feathers are used in making feather ornaments."—A. W.

4- 177. Lampornis mango (Linn.).

Mexiana ; and Cobati, Rio Negro.

178. Lampornis gramineus (Gm.).

Mexiana.

179. Thalurania furcatoides, Gould, Intr. Mon. Troch. p. IT.

Para.

Mr. Gould separates this bird from the T.furcata of Cayenne;
but the distinctive characters are not very appreciable.

>^180. Florisuga mellivora (Linn.).

Para ; and Cobati, Rio Negro.

181. Heliothrix auritus (Gm.).

Guia, Rio Negro.

182. POLYTMUS LEUCORRHOUS, Gould, MS.

A skin of this undescribed species in Mr. Gould's collection was
obtained by Mr. Wallace at Cobati, Rio Negro. The bird very

nearly resembles P. viridissimus, of Cayenne, but has the crissum

white.

183. Agyrtria milleri (Bourc).

Cobati, Rio Negro.

184. Agyrtria maculata (Vieill.).

Mexiana.

185. Hylocharis sapphirina (Gm.).

Para.

186. EucEPHALA c^RULEA (Vieill.).

Para.

187. EucEPHALA HYPOCYANEA, Gould, P. Z. S. 1860, p. 306
;

Mon. Troch. v. t. 334.

Cobati, Rio Negro.

A female, apparently of this species, and, if such be the case, of
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great interest as indicating the correct locality of this Humming-bird,
which was unknown to Mr. Gould. The under surface of the pre-

sent specimen is sordid white, with slight inarginations of bluish

green in some of the feathers. The upper tail-coverts retain the

characteristic bronzy colouring of the male bird.

Fam. CucuLiD.E.

-f-188. Crotophaga ani, Linn.

Mexiana.

189. Crotophaga major, Linn.

Capim River.

190. GuiRA piRiRiGUA (Vicill.).

Mexiana.

-i^l91. DiPLOPTERUS N^vius (Lhni.).

Mexiana.

192. PlAYA CAYANA (Limi.).

Para.

+ 193. PlAYA MINUTA (Vicill.).

Para.

Fam. OpiSTHocoMiDiE.

194. Opisthocomus cristatus.

Para.
" This bird abounds on the low shores of the river between Para

and the Tocantins. It is found in small flocks of from ten to twenty
individuals, and feeds on the leaves of the Arum arboreum, with
which its stomach is generally loaded. This gives it a very disagree-

able odour. Nothwithstanding its large wings, its flight is slow and
laboured. It is never seen on the ground or in high trees, but
principally sitting upon the Arum. When alarmed it throws up its

crest exactly in the same manner as the Guira."—A. W.

Fam. Ramphastid^.

195. Ramphastos toco.

"Obtained in Mexiana, but not known at Para."—A.W.

196. Ramphastos erythrorhynchxjs, Gm.

Para.

197. Ramphastos osculans, Gould.

Upper Rio Negro.

198. Ramphastos ariel, Vig.

Para.
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This is one of the few types of the Brazilian forest-region that in-

trude into the district of Para. On the north bank of the Amazons
it is replaced by the following species :

—

199. Ramphastos vitellinus, Licht.

North bank of the Lower Amazons.

200. Pteroglossus ARA9AR1 (Linn.).

Capim River.

201. Pteroglossus inscriptus, Sw.

Para.

202. Pteroglossus bitorquatus, Vig.

Para.

203. Selenidera gouldi, Natt.

Para, August, 1848.

204. Selenidera nattereri, Gould.

Upper Rio Negro. See Gould's ' Monograph,' ed. 2. t. 34.

Fam. Capitonid.e.

- 205. Capito amazonicus, Deville et DesMurs; Sclater, Ibis,

1861, p. 186.

Guia, Rio Negro.

Fam. PiciD.E.

206. Campephilus albirostris (Spix).

Rio Tocantins.

207. Campephilus trachelopyrus, Malh.

Capim River.

-^208. Dryocopus lineatus (Linn.).

Para.

209. Celeus jumana, Spix.

Picus jumana, Spix, Av. Bras. i. p. 57, t» 47.

Para.

Specimens of both sexes of this species, which is very distinct from

Celeus citreopygius (Bp. MS.) of the Upper Amazons, the latter being

darker in colouring, particularly on the flanks, and having 710 cross

bands on the primaries or secondaries. Malherbe considers them

local varieties ; but they are in fact well-marked species. The nearest

ally of Celeusjumana is C. cinnamomeus of Cayenne. Sclater's bird

referred to C. jumana (Cat. A. B. p. 336) is C. citreopygius, Bp.

210. Celeus multifasciatus.

Celeopicus multifasciatus, Malh. Mon. Pic. ii. p. 16, t. 50. f. 4, 5.
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One example from the "Amazons," probably the lower part of the

river, appears to be a male of this species, as determined by Mal-
herbe. It is a close ally of C. rufus of Cayenne, but recognizable by
the dark rufous cap, and the black longitudinal lines on the nape,

sides of head, and throat : in Celeus rvfus the markings are trans-

^erse.

211. ChLORONERPES TEPHRODOPS (Wagl.).

Island of Mexiana.

212. Chloronerpes h.ematostigma, Malh.

River Tocantins.

213. Chloronerpes flavigularis (Bodd.).

Para.

214. Melanerpes cruentatxjs, Bodd.

Barra do Rio Negro.

Fam. PsiTTACiD^.

215. Ara ararauna (Linn.).

Mexiana.

«4-216. Ara macao (Linn.).

Mexiana.

217. Ara hyacinthina.

This species is not found in the Amazons valley proper, and appears

to be restricted to the slightly elevated plateau south of the Lovpcr

Amazons. It was seen about 100 miles up the Tocantins*, and again

about the same distance up the Tapajosf, where specimens were
procured by Mr. Bates.

218. Ara mobilis (Linn.).

Para.

219. Conurus luteus, Bodd.

Para.

Very rare in the iieighbourhood of Para, where it appears once a

year, when a particular fruit is ripe. I only saw one flock in one

particular ti'ee, and obtained four or five specimens out of it.

220. Conurus aureus (Gm.).

Island of Mexiana.

221. Conurus iERUGiNOsus (Linn.).

Conurus chrysoyenys, Mass. et Souanc. Rev. Zool. 1854, p. 72.

A skin of a Conurus, collected by Mr. Wallace at S'° Isabel on the

* See Bates's Amazons, vol. i. p. ]o3: Wallace'.? Travels, p. 74.

t Bates. /. r. p. 139.
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Rio Negro, exactly agrees with Sclater's specimen, also from the

Rio Negro, called C. chrysogenys in his ' Catalogue,' and with the

description of Souance. We are not yet prepared to follow M.
Finsch in uniting under C. pertinax the species named C. ceruginosus,

C. chrysogenys^C. xantholcemus^ C. ocularis, and C. chrysophrys;

but his remarks on this subject (Papageien, i. p. 506) are eminently

worthy of attention. Conurus xantholcemus and C. (eruginosus (so

labelled), now living side by side in the Society's Gardens, are very

distinct species, and certainly not to be confounded together.

222. Conurus perlatus.

Arati7iga perlata, Spix, Av. Bras. i. p. 35, t. 20. f. 1.

Sittace lepida, Wagl.
Conurus lepidus, Finsch, Pap. i. p. 543.

Capim River.

We see no reason for rejecting Spix's name for this species in

favour of Illiger's MS. terui subsequently adopted by Wagler.

223. Brotogerys virescens (Gm.).

Conurus virescens, Scl. Cat. A. B. p. 351.

Mexiana.
" Excessively abundant in the island, in flocks of several hundreds."

—A.W.

224. Brotogerys notatus (Bodd.) ; PI. Enl. 456. f. 2.

Brotogerys tuipara et B. notatus, Sclater, Cat. A. B, p. 352.

Para.
" Almost as abundant at Para as the latter species in Mexiana,

and also found in flocks."—A. W.

225. Chrysotis farinosa (Bodd.).

Rio Tocantins.

-/-226. Pionus menstruus (Linn.).

Rio Tocantins.

227. Pionus violaceus (Bodd.).

Para.

228. Caica melanocephala (Linn.).

Upper Rio Negro.

"Found abundantly up the Rio Uaupes."—A. W.

229. Caica vulturina, Kuhl.

Para.
" Very rare in the neighbourhood of Para. I only procured one

specimen."—A. W.

230. Deroptyus accipitrinus.

Rio Uaupes ; Upper Rio Negro.
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231. Urochroma purpurata (Gm.).

Capim River.

Fam. VuLTURiD^.

4-232. Gyparchus papa (Linn.).

The King-Vulture is found in the forests all along the Lower

Amazons.

f-233. CaTHARTES AURA.

-^234. CaTHARTES ATRATUS.

Mr. Wallace states that botii these species are found at Para.

From the Upper Amazons Mr. Wallace has a specimen of what ap-

pears to be C. xirubitinga, Natt. (v. Pelzeln, Sitz. Ak. Wien, xliy.

p. 7), obtained on the south bank about 100 miles above the Rio

Negro.

Fam. Falconid^e.

4 235. Ibycter americanus (Bodd.).

Para.

236. Ibycter ater (Vieill.).

Para.

237. PoLYBORUS brasiliensis (Gm.).

Mexiaua.

^238. MiLVAGO CHIMACHIMA (Vicill.).

Mexiana and Barra.

4-239. Urubitinga zonura (Shaw).

Mexiana.

~p240. Urubitinga meridionalis (Lath.).

Mexiana.

I
241. Urubitinga nigricollis (Lath.).

Mexiana.

^242. Asturina nitida (Lath.).

North side of the iVmazons.

243. Asturina magnirostris (Gm.).

Mexiana.

244. Leucopternis superciliaris.

Leucopternis kithli, Bp. Consp. i. p. 19 (1850).

Buteo kaiipi, G. R. Gray in Mus. Brit., unde Lecopteniis kaupi,

Bp. Rev. Zool. 1850, p. 533.

Leucopternis superciliaris, Pelzeln, Sitz. Ak. Wien, xliv. p. 10.
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Para, one example, killed in December 1849.

The only description of this well-marked species is that given by

Von Pelzeln ; and we feel bound, therefore, to adopt his name for it,

in preference to either of Bonaparte's, which have no sufficient diag-

nosis attached to them. We have compared Mr. Wallace's speci-

men with Buteo kaupi of the British Museum (of which there are

two specimens in the collection) and find them identical.

1^245. Spizaetus TYRANNUS (Max.).

Capim River.

h' 24fi. Herpetotheres cachinnans (Linn.).

Mexiana.

247. MiCRASTUR GiLvicoLLis (VieiU.).

Para.

^- 248. Hypotriorchis femoralis (Temm.).

Mexiana.

^249. Hypotriorchis rufigularis (Daud.).

Rio Tocantins.

4- 250. Cymindis cayanensis (Gm.).

Amazons.

^251. IcTINIA PLTJMBEA (GrU).).

Para.

Fam. Strigid^..

~\ 252. Syrnium perspicillatum (Lath.).

Amazons, north side.

•\- 253. Syrnium zonocercum, G. R. Gray, MS.

Para, May 1849. Agreeing with the Venezuelan birds thus de-

signated in the British Museum, but not with any described species

that we are acquainted with.

254. LopHOSTRix cristata (Daud.).

Para.

-\ 255. Scops choliba (VieiU.).

Mexiana.

Fam. CoLUMBiD-ii.

256. CoLUMBA speciosa (Gm.).

Para.

-f 257. CoLTJMBA vtnacea (Temm.).

('apim River.
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•4-258. CoLUMBA RUFiNA (Temm.).

Mexiana.

259. Zenaida maculata (Vieill.) ; Bp. Consp. ii. p. 82.

Mexiana.

"1^260. Cham^pelia passerina (Linn.).

Para.

261. Cham.epelia talpacoti (Temm.); Burm. S. U. iii. p. 297.

Rio Tocantins.

-f262. Geotrygon Montana (Linn.); Bp. Consp. ii. p. 72.

Upper Rio Negro and Para.

263. Leptoptila rufaxilla, Bp. Consp. ii. p. 73.

Mexiana.

Fam. Tetraonid.e.

264. Odontophorus guianensis (Grm.).

In Salvin's collection, from the Capim Kiver (Wallace, June 1849).

Fam. Charadriid^.

+ 265. HOPLOPTERUS CAYANUS (Lath.).

South bank of the Amazons.

266. Vanellus cayennensis, Gm.

Mexiana.

267. iEciALiTES sEMiPALMATus, Bp.; Baird, B. of N. A. p. 694 ;

Schlegel, Mus. des P.-B. Cursores, p. 30.

Charadrius brevirosti'is. Max. Beitr. iv. p. 7(S9 ; Schomb. Guian.
iii. p. 750; Burm. S. U. iii. p. 359.

Mexiana.

4 268. ^Egialites collaris (Vieill.).

Charadrius azarce, Burm. S. U. iii. p. 360.

Mexiana and Rio Tocantins.

Fam. Scolopacid.-e.

f- 269. HiMANTOPus nigricollis (Vieill.).

Mexiana.

270. Tringa minutilla (Vieill.); Schlegel, Mus. des P.-B. aSVo-

lopaces, p. 48.

Mexiana.

271. Tringa bonapartii, Schlegel.

Rio Tocantins.
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272. Ereunetes petrificatus, 111. ; Baird, B. N. A. p. 724.

Mexiana.

273. GaMBETTA FLAVIPES, Gm.

Mexiana.

274. Rhyacophilus solitarius (Wils.).

Mexiana.

275. Tringoides macularius (Linn.).

Mexiana.

Fam. Rallid^.

276. Porzana cayennensis (Liun.).

Para.

277. PoRPHYRio parvus (Bodd.).

Amazons.

278. PoRPHYRio MARTiNicus (Linn.).

Amazons.

Fam. PsoPHiiD/E.

279. PsoPHTA OCHROPTERA, Pelzeln.

Rio Negro {ff^allace in Mus. Brit.).

Mr. Wallace has given some interesting remarks on the geogra-

phical distribution of the different species of Trumpeter in his

'Travels' (p. 473); but, from his specimens having been lost, he

has perhaps not quite accurately laid down the boundaries between

them. Von Pelzeln's paper on the birds of this group collected by

Natterer* gives further details upon the subject, aud enables us to

indicate what we believe to be the probable ranges of the known

species, which appear to be separated by rivers.

a. Species dorso ci7iereo aut alho.

(1) Vs. crepitans (Linn.). British Guiana, extending inwards as

fiir as the Rio Negro.

(2) Ps. ochroptera, Pelzeln, I. c. p. 371. Upper Rio Negro, pro-

bably only on the right bank. Barcellos {Natt.).

(3) Ps. Jeucoptera, Spix. South or right bank of the Amazons

above the Madeira. Ega, Coari, and San Paolo ( Wallace).

b. Species dorso viridi.

(4) Ps. viridis (Spix). South or right bank of the Amazons below

the Madeira, and extending up the right bank of the Madeira to the

Rio Mamore {Natterer). Villa Nova (Spix).

(5) Ps. obscura, Pelzeln. Right bank of the Amazon near Para.

The dividing river between this and the preceding species is not

known ; it may be the Tocantins, the Xingu, or the Tapajos.

* Sitz. Ak. Wien. xxiv. p. 871 ef seq. (18.57).
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Fam. Larid^-.

280. Sterna magnirostris, Liclit.

Mexiana.

281. Sterna superciliaris (Vieill.).

Rio Tocantins.

4-282. Rhynchops melanura, Sw.

Mexiana.

Having thus concluded our list of species, we proceed to consider

what conclusions can be drawn from it as to the general character of

the avifauna of the localities whence they are derived. Of the whole

number of 282 species, 48 are from the Rio Negro, and, as far as

our information goes, are not found in the Lower Amazons district.

From this part of the series, presenting us as it does with such an

insignificant portion of the whole ornis, it would be useless to at-

tempt to draw any further conclusion than that the large majority

of the species recorded from this region are Guianan forms. Of
the 48 Rio Negro species, 37 are certainly likewise found in Guiana.

The remaining 1 1 are believed to be either peculiar to the Rio Negro
or intruders from the Upper Amazonian district. These are

—

1. R(miphocoelus nigrigularis. /. Chordeiles rupestris.

2. Pithys leucaspis. 8. Topaza pxjra.

3. Piprajilicauda, 9. Eucephala hypocyanea.
4. cyaneocapilla. 10. Capita amazonicus.

5. Cephalopterus ornatus. II. Psophia ochroptera.

6. Pharomacrus pavoninus.

But these exceptions weigh little in the balance when we consi-

der the presence on the Rio Negro of such marked Cayenne types

as Gyjunoderus fcetidus, Gymnocephalus calvus, Rupicola crocea,

Xipholena pompadora, &c.

Let us now, therefore, turn to the portion of the collection from
the vicinit}' of Para and the Lower Amazons, and see what results

can be derived from its examination. The whole number of species

obtained in these localities was 242, two of which cannot be satisfac-

torily determined at present. The remaining 240 may be analyzed

as follows :

—

1. Species of wide range, belonging to Cayenne, 1 ^.p

Para, and South-east Brazil

2. Species common to Para and Cayenne only,

40 (16 per cent, of whole number); and
species ranging west and north-west into \ 88 (about 61 per cent.)

^

the Upper Amazons, Venezuela, New Gra-
j j

nada, and Central America, 48 ; together ... ) i 1 m
3. Species common to Para and South-east Brazil 15 (about 10 per cent.) \
4. Species common to Para and Upper Amazons... 18 (about 12 per cent.)

j

5. Species found in Para alone 23 (about 1 7 per cent.) J

1'4()

The 96 wide-ranging species, which amount to about 40 per

cent, of the whole, comprise members of all orders, but are mostly

Proc. Zool. Soc— 18G;, No. XXXVIH.
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Accipitres, Grallse, &c., which are mainly hirds of wide distribution,

many of them extending over the whole neotropical region. Having
deducted these 96 we have left a residuum of 144 of more local

character as regards their range, an examination of which will at

once solve the question to which of the great zoological divisions of

South America the district of the Lower Amazons pertains.

Of these 144 species not less than 88 (or Gl per cent.) are identical

with species found in Cayenne, either belonging to forms peculiar to

the Guianan province, or, if occupants of a more extended area,

ranging westward and north-westward into the Upper Amazons or

Venezuela, New Granada, and Central America, but not extend-

ing southward into the wood-region of South-eastern Brazil. Not
only is this Guianan element noticeable for its numerical extent in

species, but also as exhibiting such well-marked forms as Pifhi/s,

Phcenicocercus, Hcematoderiis, Querula, Urogalha, Jacamerops, Opis-

thocomns, and Psojihia, all of which are quite foreign to the wood-

region of South-eastern Brazil. The Guianan facies of the Para

district is further shown hy an examination of the instances in which

the two provinces of Guiana and South-eastern Brazil are occupied

by corresponding representative forms. In almost every case the

Para form, when ascertained, is found to belong to the Guianan and

not to the Brazilian species. In the subjoined table, of fourteen

instances of this sort, it will be noted that th^re is only one positive

exception to this rule. In two other cases both Guianan and Bra-

zilian species occur within the Para district, and the River Amazons
appears to form the boundary between fiiem, the Guianan species

being found on the north bank and the Brazilian on th? south*.

Cayenne.

1. G. sequinoctialis

.

2. C guianensis ..

3. T. episcopus .. .

4. P. viridis

5. E. macriunis

6. I. cayanensis ....

7. C. anthoides ....

8. F. pica

D. E. olivus

10. G. viridis

11. C. tenebrosa .

1 2. P. ara^ari

1.". R. vitellinus .

14. C. ilavigularis

Paii.v district.

Geotliljpis a;quinoctialis

Cycloi'his guianensis

Tanagra episcopus

Pitylus viridis

Emberizoides macruru.s, var.

Icterus cayanensis

Corythopis anthoides

Fluvicdhi oDiivcntris

Empidoclianes olivus

f Galbula viridis

\ riifo- mridis

Chelidoptera tenebrosa

Pteroglossus ara<,-ari

Eaniphastos ariel

vifcUirtus

Chloronerpes flavigularis

Bkazil.

G. velata.

C. ochrocephala.

T. cyanoptera.

P. brasiliensis.

E. sphenurus.

I. tibialis.

C. calcarata.

F. albiventris.

E. fuscatus.

G. rufo-viridis.

C. brasiliensis.

P. tnirdi.

R. ariel.

C. erythropis.

* The River Amazon probably divides the range of the following species:

Pjpra jlin'irollis from 7'. av.renla.

Xiphnlnui /amel/ipnw/s from A', jioniparhn-a.

Galbula nifo-viridis from (r. viridis.

Vrogalha amazonvm from V. parndisca.

Biicco liyprrrlpirhiifi from B. marrdrhyni-hnn.

Thaluravia furcafnides from T. fareata.
Ca/iipi/lopfrru.^ oh,snirus from C. fair/iponiis.

Bdaiphasfos vifcllimi.^ from li. arid

.

Psiipliia (ii'sr-}/ra from I', rrrpifa)!^^.
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The i»urely Brazilian forms which occur in the Para (hstrict and

are not known in Guiana are only 15 in number, or less than iU per

cent, of the whole. x\ similar foreign element apjiears to have in-

truded itself from the Upper Amazons, 18 or about 12 per cent, of

species hitherto only known as inhabitants of the Upper Amazonian

district occurring near Para. It is worth noticing, however, that

about half the^e were procured on the Capim River or Tocantins,

where the Peruvian element would appear to be stronger than in the

vicinity of Para*.

There remain only to be considered the species peculiar to the

Para district as far as hitherto known, which amount to about 23,

or 17 percent, of the whole, after excluding the species of wide

range. As shown by the subjoined table, these Para species are not

untrequently representatives of allied forms in Cayenne, in some

cases so closely allied as to be hardly distinguishable (e. g. Uroyulbu

amazoiann, Thalurania furcatdides), in others so well marked as to

allow no question as to their specific validity, such as Xipholena

lamellijjennis and Celeus jumuna.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Species peculiar to

Hylophilus rubrlfrons.

semicinereus.

Saltdtor mutus.

Dendrornis eytuni.

Thamnophilus liictuosus.

niyrociaereus.

Myrmotherula brevicauda.

Heteropebua wullucii.

Pipi'a Jiavicollis.

Xipholena lamellipennis.

1 1 , Galbula cyaneicollis.

12. Uruyalba amazonum.

the district of Para.

13. Bucco hyperrhyachus.

14. Campylopterus ubscnrus.

1 5. Thalurania furcatdides.

16. Pteroylossus bitor(piatus.

17. Celeusjummia.
18. multifasciatus.

19. Ara hyacinthina.

20. Conurus perlatus.

21. Brotoyerys viresceus.

22. Caica vulturiuu.

23. Leucopternis superciiiaris.

* In the subjoined list of species, registered from the Capim River and To-

cantins, the Upper Amazonian forms are printed in italics :

—

Capim Riveu. Tocantins.

Callisfe hoUviana.

Arremon silens.

Pitylus erythromelas.

Glyphorhynchus cuneatus.

Thamnojijhilus u7na~onk-us.

Myrmotherula axillaris.

brevicauda.

hawxweUi.
Ramphoca-nus melanurus.

Myiobius erythrurus.

Querida cruenta.

(lalbula cyaneicollis.

Bucco tamatia, var.

I'odager nacunda.
Pteroglossus wiedi.

Cainpephilu& irachdopijrus.

Ui'ochroma purpurata.

Progne tapera.

Taelly plionus melaleuc us.

4- Spermophila lineola.

Leptoxura cinamomea.
Thamnophilus luctuosus.

nigrocinereus.

Formicivora grisea.

lodoplexira isahcllce.

Fipra fasciafa.

Galbula rufo-viridis.

Brachi/gaUa inornata.

Monasa nigrifrons.

Hyclro2'>salis trifurcata.

Campepliilus albirostris.

Chloro7ierpcs humafostiyma.

Chrysotis farinosa.

Pionus menstruus.
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It seems therefore, from what has heen above stated, to be mani-

fest that the mighty Amazons, tliough it may in some cases, as shown

by Mr. Wallace and as noted above, separate allied species, does not

constitute the true southern boundary of tlie Guianan avifauna, which

is so remarkably distinct from that of the wood-region of South-

eastern Brazil, To arrive at this boundary we must proceed further

southwards nearly to the banks of the River Parnaiba, where the

Amazonian wood-region terminates, and the high open country which

forms the campos of Inner Brazil debouches upon the x\tlantic. It

is obvious that the wood-inhabiting species which form so large a

proportion of the neotropical avifauna could never pass a barrier ot

this character, which offers as complete a physical obstacle to their

passage as wovild a tract of sea of similar extent. We can therefore

fully agree with the conclusions corresponding to those arrived at by-

Mr. Bates in his elaborate " INIemoir on the Diurnal Lepidoptera of

the Amazon-valley"*, namely :

—

( 1
) That the Para district belongs to the same zoological province

as the Guianas, and has received its bird-population mainly from

that quarter.

(2) That in certain cases (amounting to about 17 per cent, of the

whole number of species after excluding those of general distribu-

tion) variation has taken place, which has resulted in the production

of new specific forms of greater or less degrees of distinctness.

(3) That in some of these cases the River Amazons has operated

as a physical barrier, and has isolated these derivative forms from

their Guianan allies, thereby leadhig to an accumulation of varia-

tions, which have ultimately resulted in the specific differences now
observable.

2. Note on u New Species or Variety of Lemur in the Society's

Gardens. By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

(Plate XXXI.)

PROSIMIA FLAVIFRGNS, S23. UOV,

Fur soft, silky, bright pale red brown ; hinder part of the back
rather darker. Nose and feet dark red brown, (/ircumference or

the face, side of the chin, the throat, and chest pale reddish yellow.

Iris of eyes grey. Male.

Hab. Madagascar; Zoological Society's Gardens, May 15, 1867.

This is one of the Lemurs which difters from the other described

species only in a variation in the shade and disposition of the colours.

Whether these are varieties or distinct species must be left to be

decided by those who can study them in their native haunts. The
one here described is a full-grown male. The end of the tail in the

living specimen is imperfect.

* Trans. Entom. Soc. n. s. vol. t. pp. 223, o35.
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3. Notes on the Variegated or Yellow-tailed Rats of Austra-

lasia. By Dr. J. E. Gray, F.R.S., V.P.Z.S., F.L.S., &c.

At the Meeting of this Society for May 8, 1866, I described a

large Rat with a black and yellow tail from North Australia, under

the name of Mm* macropus*. We have since received another spe-

cimen of this Rat from Cape York ; and Mr. Gerard Kreflft has

informed me in a note that it is evidently the animal which he has

proposed to call Hapalotis caudhnacidata in a paper on Australian

animals recently sent to this Society f,

I may add to the former description that the cutting-teeth are

bright orange-yellow in front ; the front side of the upper one is

broad, flat, and smooth, with a narrow, slightly shelving margin

on the outer side of each tooth,—and of the lower one narrower,

convex, with a single, subcentral, longitudinal, slightly impressed

groove.

The fur of tliis Rat is moderately soft, like that of Mus rutins, the

longer hairs being rather rigid and bristle-like.

The British Museum has lately received an adult and a young spe-

cimen of this Rat ill spirits from Cape York. The feet of the young
sjiecimen are as white, and, in proportion to the size of the specimen,

as thick and fleshy as those of the adult.

The groove in the front of the lower cutting-teeth, the large size

and pale colouring of the feet, and the nakedness of the scaly tail

seem to indicate a peculiar section in the Rats, which may be called

Gymnomys.
Ill the description above quoted I observed that there were two

other species of Rat in the British Museum, which had the tails

more or less \aried with yellow, and that one of them was from North
Australia, but that it differed from M. macropv.s in having smaller

feet. I might have added that it also differed from M. macropus
from Cape York in being a spiny-furred Rat.

This Rat also belongs to the section Gymnomys. It diifers from

M. macropus in the small size of the cutting-teeth and the feet, and
there is also a difference in the colouring of the fur. It was brought
from Menado, North Celebes, by Mr. Wallace in 1859.

This specimen might at first be regarded as the young of M.
macropus ; but the size and colour of the feet, as well as the great

difference in the fur, at once set at rest such a theory. The hair

of the Celebes Rat is much softer and uniform in kind than that

of the Rat from North Australia, which is much more rigid, with

abundance of elongate black cylindrical hairs ; and the shorter

fur is made up of soft slender crisp hairs, intermixed with a num-
ber of very narrow, slender, linear, rigid, white, flat, channelled

hairs.

* P. Z. S. 1866, p. 221.

t [See Mr. Krefft's paper, P. Z. S. 1867, p. 316. The same animal has been
more recently described and figui'ed by our Foreign Member Dr. \V. Peters imder
the name Vronuj^ macropus (Monatsb. Ac. Berlin, June 1867).—P. L. S.]
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Mus (Gymnomys) CELEBENSIS.

Grey brown, with rather rigid blackish longer hairs, most abun-

dant on the middle of the back and rump ; sides of the nose, cheeks,

chin, middle of the throat, chest, underside of the body, and legs

pure white, divided from the dark colour of the upper part of the

body by a well-marked line ; tail elongate, basal third blackish, the

rest yellow ; feet slender, blown, covered with short soft hair above
;

ears rather broad, naked. Length 10 inches, of tail 11 inches, of

hind foot about 1 inch 10 lines. (Female.)

Hab. Menado (North Celebes), 1859 (JVaUace).

Mr. Wallace obtained at Sadong, in Borneo, in 1855, a female Rat
similar to the above in size, but varied with yellow and black hairs

above, whitish yellow below, and with an entirely black tail. The
cutting-teeth are yellow and smooth ; the lower one without any in-

dication of a longitudinal grove.

Mus XANTHURA. (Yellow-tailcd Forest-Eat.)

Fur above yellow grey brown, yellow- and black-washed, especially

on the hinder part of the back ; sides of nose, cheeks, chin, throat,

chest, underside of body, and limbs white ; the longer hairs of the

back black, rather rigid, those of the hinder part of the back much
longer, blacker, and projecting beyond the base of the tail ; the hair

of the sides of the vent longer, yellow, with some stiffer longer black

hairs intermixed ; feet dark brown, hairy above ; tail elongate, nearly

naked, only with a few short hairs near the tip, black at the base

for about one-third of its length, the rest yellow ; up])er cutting-teeth

flat and yellow in front ; the lower very narrow, rather compressed,

white, smooth, without any indication of a central longitudinal

groove.

Hab. North Celebes ; TondiAViO {Wallace), 1859, female.

Mr. Wallace observes, " This is a forest-rat, eats rice ; was taken

at an elevation of 3GG0 feet." The long black hair over the rump
has an inclination to form two dark streaks, each ending in a black

point on the sides of the base of the tail.

ACANTHOMYS LEUCOPUS.

Grey brown above ; sides of nose, cheeks, chin, underside of body,

and legs white ; feet thick, large, white, slightly covered with short

close-pressed white hairs ; tail elongate, naked, black, with two or

more yellow rings. The fur of the back with abundant flat, chan-

nelled, spinous hairs, and with a few scattered, elongate, black, cy-

lindrical bristles. The fur of the underside with similar sj)inous

hairs, those on the sides and back being often dark-tipped. The
cutting-teeth are yellow and quite smooth in front ; the upper ones

are flat ; the lower ones rather narrow and rounded in front. The
ears are nearly naked. The whiskers moderate, slender, flexible,

weak. Eves small.

Hab. North Australia ; Cape York {Mr. Dumen).
There is an adult female of this species, with four lateral ventral
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and two pectoral teats well developed, and a young female in the

Museum Collection.

ECHIOTHRIX.

Head elongate. Nose elongate, compressed, concave on the sides
;

apex produced, acute ; underside with short close bristles and a small

central groove ; nostrils apical, lateral. Fur soft, crisp, with abundance

of bristles, flat and channelled at the base, cylindrical and tapering

at the tip ; those of the under part of the body being white and more
slender. Ears nakedish. Feet covered with short adpressed hairs.

Tail elongate, cylindrical, nearly bald, with rings of square scales.

.Skull elongate ; face very much produced, elongate, compressed

;

palate rounded in front, flat behind, with an elongated aperture

in the middle of its length, more than twice as long as broad ; the

hinder part of palate with three equally long longitudinal grooves

;

nose flat above ; nasal bones very long, slender. Cutting-teeth white;

upper short, with two well-marked subcentral longitudinal grooves
;

lower elongated, arched, rather compressed, rounded and smooth in

front. Grinders ^^, moderate-sized ; the front much the largest

;

the hinder smallest and subcircular ; the front upper rounded on the

inner, and with two folds on the outer side; the second upper with

one fold on the outer side, the lower front with a slight subcentral

fold on the inner side. Crowns of the teeth flat ; the front upper

with two and the others with a single cross ridge, less distinctly

marked in the hinder teeth.

Hab. Austraha.

thrix Uvciira.

The skull is very much longer and more slender than in any species

of Mus or of MuridcB in the Museum Collection. The face is very

slender, compressed, flat on the sides and above. The fissure on the

side of the nose from the base of the infraorbital foramen is short

and small, compared with those in the typical Muridoe. The grinders

are nearly erect ; the crowns of the grinders are worn and concave be-

tween the ridges of the enamel.
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ECHIOTHRIX LEUCURA.

Fur dark grey brown, varied with black-tipped hairs on the back

and sides ; sides of nose, cheeks, throat, chest, and underside of

limbs white ; feet moderate, covered above with dark-brown hair

;

tail yellow, black at the base ; cutting-teeth white ; whiskers long,

black, rather rigid. Length of body and head 9j inches ; tail im-
perfect ; hind feet about 2 inches.

Hab. Australia; British Museum, male ? Tail imperfect.

4. Note ou the Eggs of the Australian Stilt-Plover [Himan-'

topus leucocephalus). By E. P. Ramsay, CM.Z.S.

As nothing seems to have been published upon the nidification of

this fine species, I beg leave to offer a few remarks upon the sub-

ject. The Stilted Plover must be considered rather a scarce than a

rare bird in New South Wales, its visits being few and far between.
When it does come, however, which is usually in some very dry or

remarkably wet season, it appears in great numbers and in all stages

of plumage. In 186.5 large flocks arrived, in company with the

Straw-necked and White Ibises {Ge^'onticus spinicoUis and Threski-

ornis strictipennis), and took up their abode in the lagoons and
swamps in the neighbourhood of Grafton, on the Clarence River,

where, on my visit to that district in September last (1866) all three

species were still enjoying themselves.

A few days previously to my arrival in Grafton, a black in the em-
ploy of Mr. J. Macgillivray, and a very intelligent collector, discovered

a nest of this species containing four eggs, which have been secured

for our collection. The nest was a slight structure, consisting

merely of a few short pieces of rushes and grass, placed in and around
a depression at the foot of a clump of rushes growing near the

water's edge of a lagoon in the neighbourhood of South Grafton.

The eggs vary slightly in form, two being pyriform, the other two
rather long. The ground-colour is of a yellowish olive or light yel-

lowish brown, lighter when freshly taken—in some sparingly, in

others thickly blotched and spotted Avith umber and black, the black

spots running together and forming large patches on the thick ends.

Length from 1^^,^ inch to 1 j-\, inch ; breadth 1 j inch to 1-t inch.

Tbe immature birds have the top and back of the head, back of

the neck, and shoulders grey, which parts become black, inter-

spersed with white feathers, before finally reaching the plumage of

the adult.
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5. On some Points connected with tlie Anatomy of tlie Hip-

popotamus [Hippopotanms amphibius). By Edwards

Crisp, M.D., F.Z.S. &c.

The animal, a jiart of the anatomy of which I am about to describe,

is the only one that has been dissected in this country. In France

one or two young Hippopotami at birth have been examined ; but

the only record I have met with is in the ' Annales des Sciences Na-

turelles,' I860, {). 376, " Recherches sur le systeme sanguin de I'Hip-

popotame," by the late Professor Gratiolet, a paper I shall have to

refer to hereafter. It is probable that other accounts of the anatomy

of this animal may exist ; but I have not taken much trouble to find

them, as I prefer working the matter out in my own way. On
a recent visit to Paris I was told by Professor Milne-Edwards, to

whom I pointed out the presence of skin-glands and the colic-

gland, to be hereafter described, "that the anatomy of the Paris

specimen had not been completed." I saw casts of the external

muscles of this young animal and of the injected abdominal vessels

at the Museum of Comparative Anatomy at the Jardin des Plantes,

the latter made, probably, for the purpose of illustrating Gratiolet's

paper.

The Hippopotamus I have dissected was burnt to death at the

Crystal Palace at the end of last year ; its age was fourteen months

and a few days, and it weighed about seven or eight cwt. The
length from nose to anus was 68 inches ; the circumference in the

largest part of the body 82 inches, that of the neck behind the ear

44 inches. In consequence of the thickness of its skin, its interior

parts were for the most part intact and uninjured. I purchased the

dead animal, and had the advantage of dissecting it in my own gar-

den, where I took casts and drawings of all the important parts of

its anatomy. The skeleton is also in my possession. One side of

the animal was well roasted. I supplied some of my friends witli

the meat cooked gipsy fashion, and I partook of it several times my-

self Its flavour was excellent, and the colour of the flesh was whiter

than any veal T have ever seen. In Knight's ' Enghsh Cyclopaedia

of Natural History,' under the article Hippopotamus, is the follow-

ing:—"With regard to minor details, the flesh of the Wasser-ochs

is much esteemed as an article of food." In the first catalogue of

the African Museum we read that it is much in request both among
the natives and the colonists, and that the epicures of Cape Town do

not disdain to use their influence with the country farmers to obtain

a preference in the matter of Sea-cow's speck (as the fat which li:s

immediatelv under the skin is called when salted and dried). In the

animal in question this fat was about 1| mch in thickness. And let

me here make another digression. It has been said that elephants

examined in this country are free from fat; but on the last I in-

spected, a female that died in the Society's Gardens, the fat (of an

Proc. Zool. Soc— 1867, No. XXXIX.
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oily, liquid nature) was very abundant, but not deposited under the

skin as in the Hippopotamus, in the Hogs (Suidce), and in some
other animals. Gordon Gumming speaks of the abundance of fat in

the inside of many elephants that he killed ; and the same remark is

made by other travellers. I purposely introduce these questions of

food and fat, as some of my hearers (who may not be anatomists)

may think a digression of this kind a relief among dry anatomical

details.

For the better understanding of the subject, I have placed before

the Society drawings, of nearly the natural size, of the organs of all

the thoracic and abdominal viscera, as well as casts and preparations

by way of illustration.

Time will not allow me to describe all the anatomy of this animal

;

indeed the stomach alone, if properly studied, might form the sub-

ject of a long paper. I shall therefore on the present occasion con-

fine myself to the visceral anatomy, or to such parts of it as I was
able to investigate, and to the skin-glands. In my next paper I will

remark on the peculiarities of the viscera of the Hippopotamus as

compared with those of the other pachyderms.

First, of the skin-glands. Mr. Tomes in 1850, soon after the arrival

of the first Hippopotamus at the Gardens, read a paper* "On the

Blood-coloured Exudation from the Skin of the Hippopotamus."
He says, " We have, however, sufficient evidence to warrant the con-

clusion that the thick tenacious exudation, whether coloured or other-

wise, is poured out only during the time the skin is immersed in

water, and that it has an especial reference to the aquatic habits of

the animal. It appears for the time to convert the surface of the

body into a mucous membrane, and then, on the animal leaving the

water, to furnish by its inspissation an epidermis. The examination

of the structure of the skin will become a subject of great physiolo-

gical interest."

When 1 discovered the glands I am about to mention I did not

know of Mr. Tomes's paper, my attention having being subsequently

directed to it by Mr. Bartlett. Under the skin, about an inch or

more belovv the surface, are numerous small glands of a somewhat
rounded form, about 2 lines in diameter and ^ line in thickness

;

they are generally seated about I inch from each other, but in some
parts of the body they are further apart. From each generally pro-

ceeds two ducts, of a somewhat spiral form ; in other instances I have

been able to discover only one duct. In the preparation before the

Society some of these ducts are visible to the naked eye. The con-

dition of the skin from the application of heat has not enabled me
to make so satisfactory a microscopic examination of these organs as

I otherwise could have done.

The subjoined sketch which I have made gives a tolerable indica-

tion of the character of these glands and their ducts. Figure I re-

presents the glands of their natural size, and figure 2 shows the ducts

magnified about 10 diameters.

* I'roo. Zool. ,Soc. IN.JO, p. UKl.
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Figs. 1 & 2.

1

Skin-glands of the Hippopotamus.

The following are my notes of the dissection of the viscera:

—

On opening the abdomen the mesentery is seen moderately co-

Tered with fat ; but the large stomach, which is full of food, occupies
the chief part of the abdominal space. The length of the intestinal

canal, which is not furnished with a caecum, is as follows :

—

ft. in.

CEsophagus 2 10

Stomachs 5 10

Small intestines 99 8

Large intestines 10 2

Total 118 6

The commencement of the large intestines is indicated by a sudden
enlargement of the tube, and by the gland to be hereafter noticed.

The stomach (fig. 3, p. 604) has a very peculiar form, and differs

materially from that of any other pachyderm, indeed from that of any
other animal. The oesophagus (A), the lining membrane of which
is smooth, but arranged in slight longitudinal folds, terminates be-

tween the first and second stomachs (B, C). These cavities are of
about equal size, of a somewhat cylindrical form when distended. The
right cavity (B) measures 19 inches in length and 6 at its widest
part ; it will contain about three quarts of water. The left cavity

(C) is 21 inches in length and 4^ at its widest part; in capacity-

it is about the same as the last, as it is thinner and more distensible.

Proceeding from between these cavities is the third stomach (D), of a
cyHndrical form, 20 inches in length and 5 at its widest part ; it holds
about three quarts. The fourth and last stomach (E) is of a rounded
form, 14 inches in length and 10 at its widest part ; its capacity is

about six quarts. The interior of these viscera present a remarkable
appearance. The oesophagus (A) appears to enter equally into both
the first cavities ; but in the right cavity is a strong muscular slip (I)

of a somewhat crescentic shaj)e, extending for about 6 inches along
its upper part, the object of which appears to be to direct the food
into the left stomach ; but other observers may take a different view
of this question. The left cavity is furnished with about sixty-five

longitudinal rows of detached papillae of a rounded form, elevated

about a line above the surface, giving somewhat the appearance of
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the rumen of a ruminant. The coats of the right stomach are much
thicker than those of the left, especially where the before described

slip originates. The lining membrane is covered with papillae, as in

the left cavity ; but they are thicker set, especially towards the oeso-

Fiff. 3.

Stomach.

phageal end. In addition to the thick muscular slip before named
there is a large valvular projection below (2) serving to direct the

food into the third stomach. At the commencement of the third

stomach is a crescentic-shaped muscular valve occupying the right
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side only, forming a rounded orifice, which measures about 2 inches

in diameter. The third stomach is also lined with small papillae,

some of which, near to the oesophageal extremity, are pointed and

resemble those of some of the smaller ruminants. This cavity is

furnished with seven valvular slips (3, 3, 3), varying in length from

2 to 4 inches, so as to leave pouch-like projections between ; but these,

when the stomach is inflated, are seen to be of small size, although

in the adult animal their dimensions may be considerable. A long

crescentic-shaped valve (4) projects into the large opening between

the third and fourth stomachs. The fourth and last stomach (E),

like the fourth stomach of a ruminant, is quite smooth ; but it pos-

sesses no longitudinal folds as seen in the digestive stomach of rumi-

nants ; the pyloric valve is of moderate thickness. At the com-
mencement of the fourth stomach, for the space of about 10 square

inches, the lining membrane is smooth and white; beyond this it is

red and more elevated, so that these portions of the stomach evi-

dently perform a different function.

In the third stomach I found the large round solid mass of hay
and straw which I exhibit ; it is about 5 inches in diameter when
dried, but when first examined it was of much larger size. The val-

vular slips and pouch-like divisions in this cavity, which I have
already described, would lead to the belief that the food might assume
a globular shape in thisviscus. But such an accumulation as I have

mentioned must, I think, be abnormal ; it will, however, be interest-

ing to examine carefully the contents of this cavity in an adult ani-

mal. I believe that the food passes from the third to the fourth

stomach in the form of pellets, and that the dry and unnatural food

(hay and straw) occasioned the enlargement met with.

I have made the subjoined sketch of the stomachs when laid open,

the letters and figures already given indicate the various parts.

The microscopical appearances of the intestinal tube I reserve for

another paper.

The intestinal tube below the stomach is of moderate calibre ; the

small intestines when distended measure from 1|^ to I| inch in dia-

meter. The large intestines when inflated are 3 inches in diameter,

the capacity of this part of the canal amounting to about thirty-three

quarts ; this added to the capacity of the stomach and oesophagus
makes the total capacity of the intestinal tube about forty-nine quarts.

I do not speak with perfect accuracy, but the figures are not far

from correct. I scarcely need remark that the capacity after death,

and when the muscles are relaxed and viscera are unconfined by the
abdominal walls, greatly exceeds that during life.

As I have said, there is no csecum ; but the intestine enlarges about
10 feet from the anus; and at this part is seated a large gland
similar in appearance to that in the Giraffe, but of greater extent, as

the drawing now exhibited (see p. 606) shows. The preparation of
this gland in spirits before the Society is much contracted since its

immersion, so that it gives but a very imperfect notion of its original

appearance. It covers a space of about 6 square inches, and it is

about 6 inches in length. The crypts or sacculi amount to about
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sixty, and these are divided into smaller compartments by slight

elevations of the mucous membrane ; a few detached semilunar

crypts are also present, as seen in the accompanying sketch.

P'io;. 4.

Colic oland

The duodenum and upper part of the mucous membrane of the

iejunum are covered with very small villi, giving the surface a velvety

appearance. In addition to the intestinal gland already named, there

are several aggregate glands in the jejunum and ilium ; these are of

an oblong form, and vary in length from 1 inch to \k inch ; those

in the latter intestine are to some extent miniatures of the colic gland.
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In other parts of the small intestine the surface is studded with small

sieve-like patches, presenting a more regular appearance as to the

size of the crypts than those ahove described. The lining membrane
of the large intestine, with the exception of the colic gland, presents

nothing worthy of notice. There are no longitudinal bands externally,

and the tube is of nearly uniform calibre.

Pancreas.—The pancreas weighs about 18 oz. ; it consists of three

principal lobes, one of which terminates near to the pylorus ; and
probably, as in many quadrupeds, a duct enters at this part, but I

omitted to make the inspection. The main duct enters the duode-

num with the biliary duct 8 inches from the pylorus, by a large canal

which passes obliquely through the duodenal coats for about | inch

before it enters the intestine. The structure of the pancreas affords

no peculiarity worthy of note.

Spleen.—The spleen is long and narrow, like that of the Hogs
(Suidce), Peccaries (Dicoteles), Tapirs (Tapiridce), and Elephants

{ElephantidcB). It measures 17 inches in length and 3 in breadth ;

its weight is 9j oz. The vein makes its exit near to the abdominal

end. I cannot speak with certainty as to the presence of valves in

the veins, as the parts were left for some days, and were nearly de-

composed when I examined them.

Liver.—The liver is unilobular ; its length is 1 7 inches and its

greatest width 10 inches; its weight 7 lb. 6 oz. Although I have

called the liver unilobular, there is a large notch on the anterior part

that may be said to make it bilobular, although the division is not

very apparent. Assuming the bilobular character to be the more
correct term, that which may be called the right lobe occupies about

three-fourths of the weight of the organ. Between the lobes is an

elevated portion that may be said to represent the lobulus Spigelii

and a large anterior elevated quadrilateral portion that corresponds

to the lobus quadratus in Man ; the caudate lobe and the pons he-

patis can scarcely be said to exist. According to the usual division

of the human liver into five lobes, the liver of the Hippopotamus
may be said to have four lobes ; but I think the sooner these eleva-

tions on the under surface of the liver are disconnected with the lobes

the better ; the depression on the right of the Spigelian promontory

is well marked, but there is no fissure for the inferior cava. There
is no gall-bladder ; but the duct dilates into a large sac at the edge

of the liver, which diminishes in size before it enters the intestine.

The ligaments are strong and well marked ; the portal veins large.

As regards the structure of the liver I observe nothing worthy of

note.

Kidneys.—The left kidney is of an irregular shape, the form some-

what triangular with the base below ; the right is more cylindrical

and regular in form ; each externally consists of about twenty-six

lobes of unequal size. The lobular character is confined to the ex-

ternal surface, and probably in the adult animal it is much less

marked. About seven mammary processes are present ; the pelvis

is rather small. In the left renal vein, close to its exit from the

gland, there are two valves, and one of larger size in the same situa-



608 DR. E. CRISP ON THE HIPPOPOTAMUS. [May 23,

tion in the right vein. A vjilve also exists in the vein of the left

renal body, near to it.s exit. The renal bodies (not suprarenal cap-

sules, as they are erroneously called) are of a triangular shape, with

a notch at the base of each ; the left is placed 2 inches above the

kidney ; the right is above, but closer to the gland. Each weighs

about 240 grains. The weight of the left kidney is 8^ oz., that of

the right 7 oz.

Urinary Bladder.—The urinary bladder is very capacious ; it will

contain about four quarts of water, and, with the exception of that

of the Wart-Hog {Phacochcerus celiani), is proportionately larger

than that of any of the pachyderms I have examined.
Organs of Generation.—The testicles small, and within the ab-

dominal cavity ; the vesiculse seminales also small. The penis mea-
sured \2h inches; the extremity is large and globular, like that of

the Boars. Its diameter at the end is 2|- inches, whilst in the middle

it is only | inch. A large retractor muscle arises from the os pubis

and ischium (as in the ruminants), and is inserted into the left side

of the body of the penis 7 inches from its extremity, as seen in the

wax cast. The penis and other parts of the organs of generation

were removed by mistake, and therefore I am unable to give a more
minute description of them.

Tongue.—The tongue is very thick at its base, the anterior end
broad and round, the surface smooth and velvety ; among the

small villi are numerous round light-coloured papillse about the size

of a pin's head. The base of the tongue is closely set with long-

pointed pear-shaped papillse about \ inch in length and 2 lines in

width in the centre, differing from those of the Hogs and other

pachyderms in their more pointed form.

Larynx, Trachea, and Os Hyoides.—The opening of the glottis

is somewhat like that of the Dolphin and Porpoise, the parts below

the glottis being of an irregular-shaped pyramidal form ; the thyroid

cartilage, however, is placed much higher than in these animals.

The laryngeal muscles are very powerful, especially the crico-aryte-

noidei postici. The os hyoides consists of nine bones—a central

nearly circular bone about I inch in diameter, and eight separate cy-

lindrical bones (six above and two below) articulated superiorly to

the styloid process of the temporal bone, and below to the thyroid

cartilage. The united length of the four lateral bones is 9 inches.

As might be supposed from the age of the animal, none of these

bones are complete ; and the same remark will apply to the laryngeal

cartilages. The thyroid cartilage is of shield-like form, and pos-

sesses two cornua above and below. The inferior are about 1 inch

in length; the superior about ^ inch. The length of the cartilage

at its anterior part is 4^ inches.

The cricoid cartilage has two large oblong articulating surfaces

upon its upper and lateral surface, for the arytenoid cartilages. This

cartilage is very thick posteriorly ; its anterior part passes obliquely

under the thyroid, forming a pointed ridge in front. It is narrow

anteriorly, and about 2 inches deep at its posterior face. The aryte-

noid cartilages are thick and of an irregular triangular form, the
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posterior edges flattened and measuring ^ inch in width. The an-

terior edges, which form the glottis, are thin ; and by their apposition

the glottideal sUt is entirely closed. The vocal ligaments are very

slightly developed. The state of the larynx and of the surrounding

parts prevented my making a careful inspection of the laryngeal

muscles, an investigation that will fully repay future inquirers.

The trachea consists of twenty-three rings ; it is of moderate
calibre (1 inch), less capacious than in many young non-aquatic ani-

mals; its size is nearly uniform ; and, as in most quadrupeds, it has

three terminal branches, the two on the right side being nearer to-

gether than usual. 1 have placed the larynx and trachea of the

Porpoise and Dolphin on the table to show the resemblance of the

upper part of these tubes to that of the Hippopotamus.
The heart is of a rounded form: it weighs 21 oz. ; its length

from the root of the aorta to the apex 6 inches, and its width at the

base the same. The external course of the coronary arteries is well

marked, their mouths large and in the usual situation. The pul-

monary artery of very large calibre. The aorta also of large size,

its coats one-third thicker than those of the last-named vessel. The
first large primitive branch (innominata) is 1|^ inch from the semi-

lunar valves, the second (subclavian), about one-half its calibre, close

to it. The coats of the first-named arterial branch are of unusual

thickness. The aortic and pulmonary semilunar valves present no-
thing worthy of notice, except that they have no corpora Arantii.

The ventricles are nearly of equal size, the left being rather more
capacious. The sides of the right ventricle are generally smooth,

whilst those of the left are reticulated ; numerous cross bands are

present at the apex of this ventricle, all passing in the lateral di-

rection of the cavity. The parietes of the left ventricle measure
about 1 inch in thickness, whilst those of the right are only ^ inch.

The septum is very thick, measuring at its upper part 1| inch in

thickness.

The tendons of the mitral valve, fifteen in number, arise from
two fleshy columns, the posterior being much larger than the ante-

rior, although less prominent.

The tendons of the tricuspid valve, seventeen in number, spring

from three columns (so called), one prominent and nipple-like, the

others but little raised above the surface.

The cavities of the auricles are of about the same capacity ; but

the appendix of the right auricle is larger, and its parietes thinner

and more distensible. In both appendices the musculi pectinati are

very numerous, those in the right forming a double reticulated layer

of bands, and presenting a very beautiful appearance. The foramen
ovale is deep and about the size of a shilling ; it is perfectly closed,

and a small nipple-like process projects from its centre. The pro-

jection at the upper part of the circle (isthmus Vieusseni) is well

marked. The Eustachian valve is but imperfectly developed ; indeed,

with the exception of a slight semicircular elevation, it can scarcely

be said to exist ; there is no tubercle of Lower so-called. The open-

ings of the two coronary veins are seen an inch below the foramen
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ovale ; they are about ^ inch apart, and are unfurnished with valves.

There is only one superior cava ; this vessel is short, thin, and very

capacious, measuring IJ- inch in diameter. The inferior cava is also

very capacious ; I had not read the essay of Gratiolet, before alluded

to, and unfortunately did not examine its structure. The careful

inspection of the muscular band in the cava described by Gratiolet

will be very important in the adult animal.

The thyroid glands, of an oblong form, are in their usual situation
;

they are not connected by an isthmus. Their weight is 325 grains.

Lungs.—The lungs, which weigh 81b. 14 oz., present some fea-

tures of great interest ; they are nearly unilobular, each having only

a small pointed slip at the upper extremity near to the apex.

In considering the structure of the lungs it is necessary fo take

into account the mode of death by burning, for it is possible that the

appearances I am about to describe arose from that cause. On in-

flating the lungs with air I was surprised to find that towards the

apices large air-cells existed that would hold a common-sized horse-

bean, as seen in the preparation before the Society. They presented

no appearance of recent rupture ; but whether they are natiiral, or

whether it is an emphysematous condition produced by the mode of

death, future examinations will determine.

Another peculiarity in the lungs is their lobular division in many
parts, as shown in the preparations. The lung-tissue is subdivided

into lobules of a somewhat irregular form, about the size of large

Barcelona nuts. I have seen a somewhat similar appearance in the

lungs of the Dolphin, Porpoise, and Seal.

The bronchial tubes are thick and capacious, their parietes con-

sisting chiefly of unstriped circular muscular fibres.

The brain was removed from the skull piecemeal ; it weighed

10| oz.

The eye, on the side towards the earth, was but little injured ; it

weighed about 200 grains.

In my next paper I will compare the form, size, and structure of

the viscera of the Hippopotamus with those of the members of the

pachyderm family and of some other animals.

The drawings which I have made of the viscera of the Hippo-

potamus (see fig. 5, p. 611) will better explain the form and rela-

tive size of the various organs.

P.S. After the above paper was read, my attention was directed to

a short communication by Dr. Peters (in his Naturwissenschaftliche

Keise nach Mossambique, Berlin, 1852, p. 180) "on the Visceral

Anatomy of the Hippopotamus." The animal examined by Dr. Peters

was an adult. The four divisions of the stomach are briefly described :

the right first stomach was found to be double the length of the left.

In a large full-grown animal the estimated length of the intestines is

138 feet. A gall-bladder was found long and flat placed across the

pancreas. I refer the reader to this communication. The part of

greatest interest, I think, in Dr. Peters's account is the large size of

the first stomach. As is well known, the rumen of the ruminant is
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Description of the figures:— 1. The tongue. 2. Os hyoides. 3. Larynx and
trachea. 4. Thyroid glands. .5. Lungs. 6. Heart. 7. CEsophagus, sto-

machs, and intestines. 8. Pancreas. 9. Spleen. 10. Underside of liver.

11. Kidney and renal body. 12. Penis and retractor muscle. 1.3. Testicle.
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comparatively small whilst the animal is fed upon milk ; the young

Hippopotamus I dissected took a large quantity of this fluid, and

hence probably the small size of the first gastric cavity. Judging

from the form of the stomachs and the character of the villi, one

would almost infer that a certain amount of rumination takes place

in this animal.

6. On the Lepidopterous Insects of Bengal.

By Frederic Moore.

[Concluded from Pi'oc. Zool. Soc. 1867, p. 98.]

(Plates XXXII. & XXXIII.)

Tribe Geometres.

Fam. Urapteryd^, Guen.

Genus Urapteryx, Leach.

Urapteryx ebuleata, &uen. Phal. i. p. 32.

U. MULTisTRiGARiA, Walk. Cat. Lep. Het. B. M. xxxv. Suppl.

V. p. 1535.

U. sciTiCAUDARiA, Walk. ib. xxvi. Geom. p. 1480.

Darjeeling.

U. PODALiRiATA, Gueu. Phal. i. p. 32.

U. MARGARITATA, n. Sp.

Female pearly white ; costa slightly convex ; apex acute ; exterior

margin of fore wing obliquely straight ; exterior margin of hind wing

acutely angular and lobed in the middle : fore wing with two medial

transverse widely separated straight reddish lines, the inner line

crossing the hind wing and terminating upward on the abdominal

margin ; cilia and lobe-spot on hind wing reddish. Band on the

head and antennse reddish.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

U. TRIANGULARIA, n. Sp.
*

Male and female white, diaphanous ; costa convex, exterior margin

of both wings obliquely straight : hind wing much produced, extend-

ing to twice the length of the abdomen. Both wings with five trans-

verse cinereous lines, the four inner lines straight, the outer line wavy,

all proceeding to the anal angle. Cilia cinereous brown ; a black

exterior spot at anal angle.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell ; F. Moore.



1867..] MR. F. MOORE ON BENGALESE LEPIDOPTERA. 613

U. CROCOPTERATA, KoUar, Hiigel's Reis. Kasch. iv. p. 483.

U. RUFiviNCTATA, Walk. Cat. Lep. Ilet. B. M. xxvi. Geom.
p. 1747.

Darjeeling.

U. aUADRIPUNCTATA, 11. sp.

Female sulphur-yellow. Both wings with numerous short trans-

verse irregular cinereous streaks ; an oblique transverse line, and a

reddish discal spot ; costa at the base and exterior margins reddish.

Palpi, band on head, antennse, and dorsal streak on abdomen reddish.

Expanse 1^ inch.

Bengal. In Coll. F. Moore.

U.? FALCATARIA, 11. Sp.

Male and female very pale greenish white with a silky gloss.

Both wings with a cinereous discal spot and four transverse rather

indistinct bands, the first and second being medial, the others sub-

marginal ; the third band joined to the second before reaching the

posterior margin : hind wing produced anteriorly, and falcated.

Underside paler. Legs blackish above ; a black apical spot on hind

tibiae.

Expanse 2 inches.

Darjeehng. In Coll. A. E. Russell ; F. Moore,

Genus Euchera, Hiibn.

Syn. Cyclidia, Guen.

Euchera substigmaria, Hiibn. Zutr. Exot. Schmett. f. 519.

Cyclidia substigmaria, Guen. Phal. i. p. 63.

Abraxas capitata. Walk. Catal. Lep. Het. B. M. xxiv. Geom.
p. 1121.

Genus Chorodna, Walk.

Chorodna erebusaria, Walk. ib. xxi. Geom. p. 314, <? .

Darjeeling.

C. METAPHiEARIA.

Cyclidia metaphearia, Walk. ib. xxvi. Geom. p. 1482, J.
Erebomarpha semiclusaria. Walk. ib. p. 1552, S •

Darjeeling.

: C. PALLIDULARIA, n. sp.

Male yellowish testaceous, thinly and minutely speckled with dark
brown ; a blackish-speckled line from abdominal margin before a

large black discoidal spot, terminating in a curved series of brown
lunules near the middle of the costa, before which latter is an inner

similar series of lunules ; an irregular submarginal blackish-testaceous

line, wavy and bordered inwardly by a dusky band on the fore wing.
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and angulated in the middle on the hind wing, where there is a me-
dial series of" black dots bordered without by a slight pale-browuish

suffused band ; costa with a speckled spot to near the base ai»d

another near the apex.

Female whitish testaceous, with the markings as in the male, but

paler.

Expanse, c? 3:^^ $ 4 inches.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

C. vuLPiNARiA, n. sp.

Female ferruginous, palest on the fore wing from the base ; with

numerous short transverse black strigse, which near the base of the

hind wing are thickly disposed. Both wings with an inner trans-

verse blackish line, which on the fore wing is anterior to an oval dis-

coidal black spot, hut on the hind wing the spot touches the line ; a

transverse row of black pale-pointed discal spots, the series on the

fore wing being recurved and terminating in a lunulated line on the

hind margin, the discal space to the pale submarginal line being

dark tawny, the margin on the fore wing being paler hindward ; on

the costa contiguous to the discoidal spot is a short black streak, and

a short ascending streak near the base of the hind margin. Head
and thorax pale, and abdomen dark ferruginous.

Expanse 3^ inches.

Darjeeling. In Coll. W. S. Atkinson.

C. MURICOLARIA.

Cyclidia muricoloria. Walk. Cat. Lep. Het. B. M. xxvi. Geom.
p. 1483, $.

Darjeeling.

C. PLAGIDOTATA.

Cyclidia j)laffidotata,^a\k. ib. p. 1483, $ .

Darjeeling.

C. RECTATA.

Cyclidia I'ectaia, Walk. ib. xxxv. Suppl. v. p. 1536.

Darjeeling.

C. PATULATA.

Cyclidia patulata. Walk. ib. p. 1537.

Darjeeling.

Dalima, n. g., Moore.

Male. Palpi small, compressed, pilose ; second joint broadly

pyriform ; third joint very short, hardly visible. Antennae bipecti-

nated
;
pectinations formed of short pencils of delicate vibrissse.

Legs slender, smooth ; hind tibiae armed with two pairs of apical

spurs. Body moderate. Abdomen slender, extending to near angle

of hind wing. Wings ample, elongated. Fore wings falcated; costa

nearly straight at the base, very convex to the apex ; apex acutely
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angled ; exterior margin very oblique, slightly concave ; posterior

margin straight. Hind wings produced ; anterior margin extending

beyond angle of fore wing ; apex truncated, excavated ; exterior

margin nearly straight ; anal angle somewhat acute.

Dalima apicata, u. sp. (PI. XXXII. fig. 4.)

Mule yellow ; blackish-speckled, those at the base of fore wing
disposed close together, others on the exterior border forming a sub-

marginal and marginal banded series : fore wing with a broad elon-

gated testaceous patch occupying the apex from the middle of the

costa to below the angle ; a blackish streak along base of the costa,

three costal spots, a series of three or four triangular spots with

whitish outer border, and a large round discal spot, all slightly white-

speckled ; a broad lunular black spot bordered with white on the

middle of posterior margin ; costa and posterior border slightly suf-

fused with testaceous : hind wing with a blackish round discal spot,

and two or three decreasing blotches from the anterior and posterior

angles, all whitish- speckled. Underside brighter- coloured ; mark-
ings as above, but more defined.

Expanse 3 inches.

Bengal (Sherwil). In Coll. F. Moore.

D. schistacearia, n. sp.

3Iale dark ashy brown : fore wing with a transverse wavy subbasal

ashy-white line, and a white line proceeding from the costa, one-third

from the apex, curving obliquely towards the exterior margin, and
then retracting in a straight line to the middle of posterior margin,

where it has a small inner contiguous black spot ; a similar line

passes straight across the hind wing ; middle of fore wing and base

of hind wing suffused with greyish white ; exterior margin of fore

wing with a white line. Underside reddish, with numerous blackish

speckles thickly disposed on the fore wing, less so on the hind wing;

both wings with a submarginal blackish-speckled lunulated band.

Expanse 2| inches.

Bengal. In Coll. A. E. Russell.

Genus Chcerodes^ Gruen.

Ch(erodes testaceata, n. sp.

3Iale pale testaceous, covered with numerous minute black speckles,

which are thickly disposed on the middle of exterior margin of fore

wing. Both wings with an inner transverse line, which on the hind

wing is blackish and passes through a discoidal spot, the line on the

fore wing being cinereous and exterior to a small black spot ; a broad

marginal suffused greyish- testaceous band retracted to the anterior

margin before the apex of both Avings. Underside marked as above,

but all the markings are considerably more defined.

Expanse 3h inches.

Bengal. In Coll. A. E. Russell.
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Genus Lagyra, Walk.

Syu. Chizala, Walk.

Lagyra megaspila, n. sp.

Male silvery grey : fore wing with two brown basal transverse

lunular lines ; a third outer oblique line passing through a large dark

brown discal spot, the spot being marked with two white transverse

lunules : hind wing with two medial transverse brown lunular lines,

and a submarginal pale dusky band, which is apparent also on the

fore wing near posterior angle ; both wings with a transverse discal

row of brown dots. Underside paler, with the markings less appa-

rent. Exterior margin of fore wing produced in the middle ; hind

wing sinuous.

Expanse Ij inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

L. rigusaria. Walk. Catal. Lep. Het. B. M. xxvi. Geom.

p. 1485.

Larva feeds on the rose.

—

A. Grote, Esq.

Genus Cimicodes, Gueu.

CiMICODES castanearia, n. sp. (PI. XXXIL fig. 1.)

Female bright chestnut-red, minutely black-speckled ; a narrow

white-outer-bordered black line from below the middle of abdominal

margin to near apex of fore wing, where it retracts to the costa one-

fourth from the apex : fore wing with a similar oblique subbasal

white-inner-bordered line ; a blackish discal spot. Both wings with

a submarginal row of black dots. Cilia edged with white.

Expanse 2 inches.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

C. costalis, n. sp.

Female purplish red, minutely black-fleckled : fore wing with an

oblique subbasal narrow blackish line ; a pale red streak beyond the

middle ; costal margin and two large dentate medial spots yellow

:

hind wing with a transverse :nedial blackish line ; anterior margin

yellowish.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell.

C. CRUENTARIA, U. Sp.

Female yellow ; apex of fore wing produced to a point ; a narrow

cinereous band from middle of abdominal margin to apex of fore

wing : fore wing blotched at the base, and spotted beyond with pink;

posterior and exterior margin and contiguous to the oblique band

also blotched and spotted with pink ; a small discal spot and an

apical streak dark red, the latter white-marked ; a marginal row of

brown dots : hind wing blotched and spotted with pink exteriorly, a
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few pink dots also at the base ; a submarginal curved series of small

dark red spots. Head, thorax, and abdomen pink.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell.

Genus Auzea, Walk.

AUZEA APICATA, n. Sp.

31ale dark greyish chestnut-colour, palest hindward ; minutely
black-speckled : fore wing with an oblique pale line from the apex
to middle of posterior margin ; costa before the pale line with two
outwardly oblique short dark streaks : hind wing with a medial pale

line, which is blackish, wavy, blotched, and white-lunulated by the

abdominal margin : both wings with a black discal dot, and fore

wing with a short transverse black lunule below the cell.

Female much paler, somewhat testaceous, less black-speckled, but

with the markings more apparent. Antennae in male slightly pecti-

nated, in female setose.

Expanse, c? If, $ If inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

A. TORRIDARIA, n. Sp.

Female pale testaceous, transversely fleckled with brownish-testa-

ceous exteriorly ; a narrow brown line from near base of abdominal

margin to costa before the apex, where there is a short oblique black

streak. Underside brighter-coloured exteriorly, the oblique trans-

verse line more apparent. iVntennaa slightly pectinated.

Expanse 1|- inch.

Bengal. In Coll. A. E. Russell.

Fam. Ennomid^.

Genus Luxiaria, Walk.

LUXIARIA PHYLLOSARIA.

Brepanodes phyllosaria, Walk. Cat. Lep. Het. B. M. xx. Geom.

p. 82.

Genus Drepanodes, Guen.

Drepanodes ciRCULiTARiA, Walk. ib. xxvi. Geom. p. 1489.

D. argentilinea, n. sp.

Male pale testaceous yellow : fore wing with a narrow silvery-white

band (which is brownish on its inner margin) obliquely from apex to

middle of hind margin, bordered exteriorly by one and interiorly by
two parallel pale brown bands, each of which cross the hind wing

:

fore wing with a blackish discal dot. Underside paler yellow ; both

wings with a blackish discal dot, and numerous short transverse

brown strigse. Antennae minutely pectinated.

Expanse \h inch.

Bengal. In Coll. A. E. Russell.

Proc. Zool. Soc—1867, No. XL.
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D. TRILINEARIA, n. Sp.

Male and female whitish cinereous ; three brown-bordered white

lines obUquely from the apex to abdominal margin : fore wing

brownish from the costa and across the disk, and with a slight discal

dot. Underside paler, yellowish apically : fore wing dusky basally;

the transverse lines slightly apparent.

Expanse 1^ inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

D. QUINARIA, n. sp.

Male white, minutely speckled with cinereous ; five cinereous

lunular lines crossing both wings, the first and second contiguous

and disposed obliquely across the middle of the wing, the others sub-

marginal, the outer two being very narrow and also contiguous ; a

cinereous marginal line with white points. Palpi, front of head, and

antennae brownish yellow.

Expanse Ig inch.

Bengal. In Coll. A. E. Russell.

D. FENESTRARIA, n. Sp.

Male whitish cinereous ; two widely separated wavy brown lines

from abdominal margin to costa before the apex, between which on

the fore wing is a diaphanous spot crossed by two veins ; a submar-

ginal and marginal row of white lunules, the former being conclave

exteriorly, the latter interiorly and bordered by a brown marginal line.

Expanse 1 jV inch.

Bengal. In Coll. F. Moore.

Genus Decetia, Walk.

Decetia capetusaria. Walk. Cat. Lep. Het. B. M. xx. Geom.

p. 233.

Silhet.

Genus Agnidra, n. g., Moore.

Fascellina, part.. Walk. Cat. Suppl. p. 1553.

Male. Palpi small, erect, pilose beneath ; second joint long; third

joint small, conical. Head broad. Antennae rather broadly bipec-

tinated to within one-fourth of the tip. Legs moderate ; femora

slightly pilose beneath, and tibiee at the side ; fore tibiae thickly pi-

lose ; mid tibiae with a pair and hind tibiae with two pairs of apical

spurs. Wings broad : fore wing falcated ; costa slightly arched

before the apex, posterior angle rather acute : apex and anal angle

of hind wing slightly pointed ; exterior margin convex ; abdominal

margin elongated. Abdomen rather short, extending to within one-

third of the hind wing, tufted at the apex.

Agnidra specularia. (PI. XXXII. fig. 2.)

Fascellina specularia. Walk. Cat. Lep. Het. B. M. xxxv. Suppl. v.

p. 1553.
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A. MUSCULARIA.

Fascellina 7nusculana,y^?\\i. Cat. Lep. Het. B. M. xxxv. Suppl. v.

p. 1554.

A. DISCISPILARIA, U. Sp.

Male greyish ferruginous ; both wings with a large blackish grey-

speckled cliscal spot ; several transverse indistinct cinereous lunular
lines, and a submarginal row of dots ; two small indistinct cinereous

spots before the discal spot within cell. Underside pale luteous

;

discal spot and spots before it less distinct.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

Note.—The species subsequently described by Mr. Walker under
Fascellina do not belong to that genus, nor to Agnidra. The type
of the gewns Fascellina {F. chromatai'ia. Walk.) belongs to the tribe

of Noctuelites, where I have placed it, in the family ThermesidcB.

Genus Hyperythra, Guen.

HyPERYTHRA luteATA.

Phalcena-Geom. lutea, Cram. Pap. Exot. iv. pi. 370. f. C, D.

$ . Hyperythra limholaria, Guen. Phal. i. p. 101, pL 3. f. 3, 4.

Asjiilates susceptai'ia. Walk. Catal. Lep. Het. B. M. xxxv. Suppl.

V. p. 1664.

(S . Hyperythra penicillaria, Guen. Phal. i. p. 101.

H. NiGuzARiA, Walk. I.e. XX. p. 129.

Silhet.

H. viTTicosTATA, Walk. I. c. xxvi. Geom. p. 1497.

Darjeeling.

H. spuRCATARiA, Walk. I. c. p. 1498.

Darjeeling.

H. CALCEARiA, Walk. I. c. XX. Geom. p. 132.

H. TRILINEATA, n. Sp.

Female pale yellowish cinereous, palest on the hind wing, covered

with numerous minute red speckles : fore wing with three oblique

transverse equidistant reddish lines, the exterior line the brightest

;

between first and second line is a subdued discal spot ; a marginal

row of blackish-red dots : hind wing with two transverse reddish

lines, and a marginal row of dots. Palpi black.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

Genus Caustoloma, Lederer.

CaUSTOLOMA ENNOMOSARIA.

Hyperythra ennomosaria, Walk. /. c. xxvi. Geom. p. 1498.

Darjeeling.
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Genus Angerona.

Angerona pallicostaria, u. sp.

Male greenish grey : fore wing with the exterior margin broadly

ashy black, bordered within with blackish fleckles, which are also

dispersed along the posterior margin on a reddish ground ; two short

yellow streaks from the posterior angle ; reniform mark distinct

:

hind wing ashy black, somewhat whitish basally, with a broad yel-

lowish anal band. Head, thorax, and abdomen greenish grey, the

latter fleckled with black. Underside paler ; both wings minutely

speckled with black on their basal half ; each with a rather large

black discal spot.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell.

Genus Omiza, Walk.

Omiza pachiaria, Walk. Cat. Lep. Het. B. M. xx. Geom. p. 247.

Genus Panisala, n. g., Moore.

Mule. Palpi small, compressed, densely pilose ; third joint mi-

nute, conical. Antennae very broadly pectinated to near the tips.

Legs slender, smooth ; hind tibise incrassated in the middle, armed

with four long spurs. Body slender ; abdomen extending to three-

fourths the length of the hind wing. Wings broad : fore wing trun-

cated at the apex ; costa nearly straight ; exterior margin very ob-

lique, slightly convex in the middle ; angle rather acute : hind wing

subquadrate ; exterior margin truncated and concave anteriorly to

near the middle, where it is angled, thence to the anal angle nearly

straight.

Panisala truncataria, n. sp.

Male brownish testaceous, darkest exteriorly, minutely black-

fleckled : fore wing with two reddish-black transverse oblique sub-

basal lines, and a double anteriorly bent discal line ; a submarginal

row of whitish dark-exterior-bordered lunules, before which on the

posterior margin is a whitish patch : hind wing with one subbasal

and a double discal reddish-black line, the former parallel with the

second line on the fore wing ; a submarginal row of white lunules

with black exterior borders. Both wings with a small black discal

spot.

Expanse 2| inches.

Bengal. In Coll. A. E. Russell.

Genus Eurymene, Dup.

Eurymene inustaria, n. sp.

Female yellow : both wings covered with transverse narrow partly

confluent ferruginous strigse, which are darkest on the middle of the

posterior margin upward, whence there is an outwardly oblique

pale-bordered streak extending towards the apex ; a small blackish
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spot at the apex ; cilia ferruginons ; strigse on the underside crim-
son, mostly confluent before the apex and on the hind wing. Head
and front of thorax blackish.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell.

Genus Odontoptera, Steph.

Odontoptera discospilata, n. sp.

Male and female dark green : both wings with a transverse sub-
basal and two discal whitish-bordered dark-green lunular lines, the

former with the points of the lunules inward, those of the latter being
opposite to each other ; each wing with a large black discal spot en-

circled by a narrow yellow line ; cilia dark brown, edged with white.

Palpi and front of head blackish. Thorax and abdomen green, the

latter with black dorsal spots. Underside testaceous, with numerous
short transverse black strigse ; both wings with a transverse black

discal band ; cilia black, edged with white.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

Genus Selenia, Hiibn.

Selenia decorata, n. sp. (PL XXXII. fig. 9.)

Male and female pinkish grey, brightest exteriorly ; with nume-
rous minute black speckles : fore wing with a subbasal transverse

curved sinuous narrow red line, bordered within by a dark green-

fleckled line ; a transverse discal narrow lunular red line bordered

exteriorly by red and green lunules, assuming patches below the

apex and near the posterior angle : hind wing with a red basal line

and transverse discal narrow sinuous line ; a lower submarginal

straight white line bordered above by green lunules extending to the

anterior angle, where the exterior margin is black-lunuled. A black

discal spot on each wing. Underside grey, minutely black-speckled;

discal spot and transverse lines less defined.

Expanse, S lyV' $ ^ inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

Genus Endropia, Guen.

Endropia basipuncta, n. sp.

Male and female dark testaceous red, thinly black-fleckled ; ex-

terior margins sinuous ; a small black-marked white spot near the

base of both wings : fore wing with two transverse bands of black

fleckles, the first band subbasal, the other medial ; a submarginal

row of distinct black dots, exterior to which beneath the apex is a

black-fleckled patch ; a similar patch at the posterior angle : hind

wing with an inner fleckled band and discal sinuous fleckled line.

Expanse, S ^h $ ^2 i"ch.

Bengal. In Coll. A. E. Russell ; F. Moore.
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Genus Crocai>is, Treit.

CrOCALIS OBLiaUARIA, n. Sp.

Female bright yellow : fore wing slightly blotched with reddish

yellow ; a black discal spot ; a straight dusky pale-yellow-exterior-

bordered band obliquely from posterior margin to the costa before

the apex ; a row of black marginal dots : hind wing yellowish white,

with a blackish discal spot, and two slightly apparent outer yellowish

bands. Head and thorax bright yellow. Abdomen pale yellow.

Underside paler, marked as above.

Expanse If inch.

Bengal. In Coll. A. E, Russell.

C. BIVITTARIA, n. sp.

Male imdfeinale bright yellow : fore wing with a few minute red

scattered fleckles ; a slightly apparent subbasal red-fleckled curved

band ; a brighter dark-exterior- bordered red nearly straight band

from the posterior margin one-third from the angle obliquely to the

costa before the apex ; a blackish discal ringlet : hind wing yellowish

white. Head and thorax reddish yellow. Abdomen yellow. Under-

side pale yellow ; both wings with a small discal ringlet and slight

reddish oblique band, those on the hind wing being slightly visible

from the upperside.

Expanse, S 2 inches, 5 2y^^ inches.

Bengal. In Coll. A. E. Russell; F. Moore.

C. LENTIGINOSARIA, U. Sp.

Female dark yellow : fore wing with numerous minute blackish

speckles and cinereous blotches ; two medial transverse cinereous

lines, the inner line curved and but slightly apparent, the outer line

oblique, between the lines is a white-centred black discal ringlet ; a

submarginal row of diffused cinereous luuules ; a marginal row of

black dots : hind wing numerously studded with cinereous speckles

exteriorly, showing also a slight cinereous discal spot and two outer

bands. Underside paler, marked as above.

Expanse 2f inches.

Bengal {Sherivill). In Coll. F. Moore.

C. ANGULARIA, n. Sp.

Female yellow : fore wing scalloped below the apex ; with nume-
rous small dark-centred reddish blotches ; two dark reddish trans-

verse lines, the first line subbasal, much curved ; the other recurved

and exterior to a black discal ringlet ; a marginal row of black dots :

hind wing with a few reddish fleckles and a row of blackish dots

along exterior margin ; a black discal spot, and outer reddish wavy
streak from abdominal margin. Underside paler, marked as above.

Cilia of fore wing reddish.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell.
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Genus Ennomos, Treit.

Ennomos viridata, n. sp.

Female pale green : fore wing with three transverse pale brown
lines, the first subbasal, the second beyond a small blackish discal

ringlet, the third or outer line very oblique and joining the second
at its base on the middle of posterior margin ; a submarginal row of
blackish partly confluent spots, and marginal dots : hind wing with
a transverse line passing through the discal spot, and a medial outer

sinuous line ; exterior margin with a row of black dots and some
short transverse delicate black strigre. Cilia blackish. Exterior

margin of hind wing slightly sinuous, produced and sharply angled
in the middle.

Expanse 2g inches.

Bengal. In Coll. A. E. Russell.

E. TESTACEARIA, U. Sp.

Male and female testaceous, minutely black-speckled : both
wings with a transverse curved subbasal ill-defined blackish sinuous

line and an oblique broader discal line, beyond which is a transverse

series of black dots, and an irregular submarginal row of broad dif-

fused dusky-speckled lunules. Some white irregular speckles exte-

rior to the discal line on fore wing. A small black discal spot on
each wing. Exterior margin of hind wing scalloped.

Expanse 2^ inches.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

Gar^us, n. g., Moore.

Male. Palpi suberect, compressed, projecting beyond the front

of the head, pilose ; third joint cylindrical, decumbent. Antennse
bipectinated. Legs slender, smooth ; hind tibise with four apical

spurs. Body robust ; thorax broad. Abdomen extending to the
angle of the hind wing. "Wings moderate : fore wing with the costa

elongated, slightly arched at the base and apex, falcated ; exterior

margin oblique, rounded, scalloped
;
posterior margin nearly straight:

hind wing rather broad, extending to the posterior angle of the fore

wing ; exterior margin rounded, deeply scalloped.

Gar.^us specularis, n. sp. (PI. XXXII. fig. 3.)

Male bright ferruginous, with cinereous-black short transverse

basal strigse and exterior speckles ; a diffused cinereous-black oblique

discal band and a less-defined submarginal line crossing both wings

;

a similar-coloured narrow indistinct band near the base of the wing;

middle of both wings yellowish-streaked, the fore wing having a black

discal spot and two lower small white semitransparent spots conti-

guous to the outer band : hind wing with two white semitransparent

medial spots, the upper spot being very large and enclosing a black

discal spot ; two smaller less-distinct whitish submarginal spots.
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Cilia edo-ed with white. Palpi, front of head, and front of thorax

fringed with white.

Expanse If inch.

Darjeehng. In Coll. A. E. Russell; W. S. Atkinson.

Genus Lycimna.

Lycimna polymesata. Walk. Cat. Lep. Het. B. M. xx. Geom.

p. 215.

Silhet.

Genus Erebomorpha, Walk.

Erebomorpha fulgurita. Walk. ib. xxi. Geom. p. 495.

E. fulguraria. Walk. ib. p. 495.

Genus Litbada, Walk.

LiTBADA sericearia, Walk. ib. xxxv. Suppl. v. p. 1571.

Silhet.

Fam. CEnochromid^.

Genus Mergana, Walk.

Syn. Auxima, Walk.

Mergana ^quilinearia. Walk. Cat. Lep. Het. B.M. xxi. Geom.

p. 292.

Auxima trilineata, Walk. ib. xxxv. Suppl. v. p. 1570.

M. restitutaria.

Auxima restitutaria,Wa\k. ib. xxvi. Geom. p. 1527.

M. DEBITARIA.

Auxima debitaria, Walk. ib. p. 1527.

M. BILINEATA, n. Sp.

Male whitish ferruginous, with numerous short transverse cine-

reous strigse ; two dark ferruginous narrow oblique transverse lines

crossing both the wings, the outer line with a white inner border,

the space exterior to both the lines suffused with brighter ferrugi-

nous; cilia ferruginous. Underside pale pinkish-whitish ferruginous;

strigse as above ; with medial transverse dark brown line, and an in-

distinct pale outer line, the latter with inner row of black points.

Expanse 2\ inches.

Bengal (Sherwill). In Coll. F. Moore.

CoROTiA, n. g., Moore.

Male and female. Palpi rather stout, porrect, densely pilose ;

second joint projecting beyond the head ; third joint short, cylin-

drical. Antennae—male pectinated to near the tip ; female seta-

ceous. Legs slender, smooth ; hind tibise with four long spurs.
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Body rather stout. Wings moderate : fore wing slightly falcate at

the tip ; costa nearly straight ; exterior margin sinuous below the

apex, oblique hindward
;
posterior margin slightly convex : hind wing

rounded exteriorly ; outer margin slightly sinuous anteriorly.

COROTIA CERVINARIA, n. Sp. (PI. XXXII. fig. 10.)

Male and female pinkish fawn-colour, thinly and minutely trans-

versely black-fleckled : fore wing with a broad medial oblique trans-

verse pale chestnut-brown band, the borders with a whitish dot on
each vein, enclosing a large grey discal spot ; two or three marginal

black spots below the apex : hind wing with a dusky discal spot and
outer tansverse line. Underside greyish fawn-colour, black-fleckled;

discal spots distinct, blackish ; transverse line pale-bordered : hind
wing with marginal black dots, those on the fore wing being at the

apex only. Shaft of antennse yellowish, with black spots.

Expanse 1| inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

Fam. Amphidasyd^.

Genus Amphidasys.

Amphidasys bengaliaria, Guen. Phal. i. p. 210.

Silhet.

Genus Buzura, "Walk.

BuzuRA MULTiPUNCTARiA, Walk. Cat. Lep. Het. B. M. xxvi.

p. 1531.

Larva feeds on Citrus and Cinnamomum.—A. Grote.

Fam. BoARMiD^.

Genus Amblychia, Guen.

Amblychia angeronaria, Guen. Phal. i. p. 215, pi. 4. f. 9.

Genus Hemerophila, Steph.

Hemerophila greataria, Guen. ib. p. 217.

Darjeeling.

H. strixaria, Guen. ib. p. 217.

Silhet.

H. mauraria, Guen. ib. p. 218.

Elphos parisnathi. Walk. Catal. Lep. Ilet. B. M. xxvi. Geom.
p. 1545.

H. OBJECTARIA.

Boarmia objectaria,'Wa\k. ib. xxxv. Suppl. v. p. 1583.

Darjeeling.
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H. CUPREARIA, n. Sp.

Male gre}'ish black, with a cupreous tinge : fore wing with trans-

verse curved' subbasal and straight discal sinuous black lines ; a black

discal ringlet ; a coppery-yellow submarginal line, which is straight

hindward and wavy to the apex, adjoining which are some broad

black lunules ; a black wavy marginal line : hind wing with a blackish

sinuous discal line, a small spot, and wavy marginal line ; a submar-

ginal coppery-yellow line similar to that on the fore wing. Head
and thorax greyish black. Antennce brown. Underside pale greyish

black, darkest along exterior margins ; discal line and spot and mar-

ginal line black.

Expanse \^-q inch.

Bengal. In Coll. A. E. Russell.

H. NIGROVITTATA, U. Sp.

Male pale testaceous brown, with numerous short transverse black

strigae : both wings with a black subbasal transverse line, rather

straight on the hind wing, and wavy on the fore wing, in the middle

of which it is joined by a broad black longitudinal streak proceeding

to the base of the posterior margin ; a very oblique transverse discal

sinuous black line, which is bent before the apex and broadly bor-

dered exteriorly to near the apex by blackish brown ; a submarginal

white line, which is rather straight hindward and sinuous forward,

where there is a short white longitudinal streak ; exterior margin

with a row of narrow black lunules. Head blackish ; thorax and

abdomen blackish-streaked. Antennae blackish ; shaft luteous, black-

speckled. Underside paler, with indistinct blackish- brown subbasal

line, discal spot, and broad submarginal band, the latter touching

the exterior margin below the apex. Legs blackish, with yellow

spots.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

H. BASISTRIGARIA, U. Sp.

Male and female pale ferruginous brown, with numerous short

very thin black transverse strigse, which at the basal third of the

wings are thicker, more or less confluent, forming exteriorly trans-

verse bauds ; a black discal dot ; beyond the middle is a transverse

pale-bordered black line, irregular on the fore wing and sinuous on

the hind wing, exterior to which the strigse are more or less con-

fluent ; a submarginal irregular interrupted pale line and a black

marginal lunulated line ; cilia blackish, with a pale inner line.

Expanse I|^ inch.

Darjeeling.' In Coll. A. E. Russell ; F. Moore.

H. INTERRUPTARIA, n. Sp.

Male andfemale greyish testaceous, palest along tlic costal border;

with numerous black narrow short transverse striga; ; blotched with

brighter testaceous : fore wing with oblique exteriorly greyish-bor-
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dered diffused black submarginal wavy line ; a double lunular discal

line, and two short subbasal bands, their interspaces being somewhat
dusky, each being equidistant and arising from the posterior margin,

becoming evanescent at some distance above the middle, but reap-

pearing, slightly in the male, prominently in the female, on the

costa : hind wing with two indistinct subbasal black lines, a discal

spot, and outer greyish-exteriorly-bordered transverse double lunular

line ; exterior margin with a row of black lunules.

Expanse 2i inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

H. RETRACTARIA, n. Sp. (PI. XXXII. fig. 7.)

Male and female dark greyish testaceous, with numerous closely

disposed, short, very narrow black strigae : fore wing grey at the base

and along the costal border ; a zigzag blackish band obliquely from
base of hind margin retracting to the costa at one-third of its length,

bordered exteriorly by a black line ; a parallel black-inner-bordered

greyish-black submarginal band, which also retracts to the costa

before the apex, emitting a black streak from the retracted angle to

exterior margin ; a black discal spot : hind wing with a basal black-

ish band, discal spot, and submarginal black-inner-bordered greyish-

black band, exterior to which on both wings, in the female, the space

is pale or greyish ; a black marginal line. Cilia broad, dark testa-

ceous. Body greyish, with blackish waist-band.

Expanse \^ inch.

Darjeeling. In Coll. A. E. Russell; W. S. Atkinson.

H. HUMERARIA, n. Sp.

Male pale whitish testaceous : hind wing with closely disposed very

narrow transverse ferruginous strigse ; a black line bordered within

by a parallel ferruginous line from base of hind wing, ascending the

fore wing parallel with the costa to beneath a black discal spot, before

and above which it twice retracts and then proceeds to the base of

the wing along the costa, the space within being whitish grey : fore

wing with three slightly apparent ferruginous bands obliquely from
below the apex to hind margin ; exterior margin with a suffused

dusky-grey patch near the apex and posterior angle : hind wing with

a black discal dot ; a slightly apparent narrow inner and broad sub-

marginal baud, formed of partly confluent ferruginous lines, the latter

bordered inwardly by a fine black sinuous line, and outwardly by a

straight white line. Head and collar of thorax testaceous ; thorax

greyish white. Abdomen yellowish ferruginous, with blackish waist-

band, and narrow segmental borders.

Expanse 2g inches.

Bengal. In Coll. A. E. Russell.

H. ATROSTIPATA.

Scotosia atrostipata. Walk. Catal. Lep. Het. B. M. xxv. Geom.
p. 1354.
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Genus Cleora, Curtis.

Cleora venustularia, "Walk. Cat. Lep. Het. B. M. xxxv.

Suppl. V. p. 1579.

Darjeeling.

C. DECUSSATA, n. sp. (PL XXXIII. fig. 4.)

Male and female white : fore wing with a broad transverse medial
white band bordered on each side by a narrow black line, and con-

taining a large upper and lower black spot, the upper one centred

with a white dot, the outer line outwards anteriorly and posteriorly,

the outer space to exterior margin being pale testaceous, and tra-

versed by a wavy submarginal white line with a diffused black inner

border and outer subapical and posterior black streaks ; inner line

of the band also bent outwards posteriorly, the space thence to a

short subbasal transverse black streak pale testaceous, the extreme
base of the wing being white : hind wing with indistinct dusky discal

spot, transverse maculated line and streak from anal angle ; a mar-
ginal lunular line. Body with blackish spots. Underside pale white;
markings as above, but less defined.

Expanse 1 j"^ inch.

Darjeehng. In Coll. A. E. Russell ; F. Moore.

C. rufomarginata, n. sp.

Male and female pale greyish brown, with numerous short trans-

verse blackish strigse : fore wing pale ferruginous along posterior and
exterior borders ; two transverse black lines, the inner line consider-

ably curved, the other abruptly curved outwards below the costa and
outwardly dentate near posterior margin ; exterior border black-

patched, traversed by a submarginal zigzag greyish-white line ; discal

spot black, elongate, confluent with the costa : hind wing with three

ill-defined blackish partly transverse lines, and discal spot. Exterior

margins with a row of black lunules. Cilia pale, with a black medial
line. Underside yellowish ; discal spots distinct : fore wing with
broad blackish marginal band; other markings similar. Legs with
black spots.

Expanse \\ inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

C. FIMBRIATA, n. sp.

Male and female dark ferruginous : hind wing greyish at the

base : fore wing blotched with black along the costa and exterior

border ; two oblique transverse black lines, which are rather close

together, between which is a black discal spot, the outer line bordered
by a row of black spots : hind wing with two transverse diffused

blackish lines, enclosing the discal spot, the outer line traversed by
a sinuous greyish-white line ; exterior border with black strigse ; a
marginal row of black lunules. Cilia black, with alternate ferrugi-

nous streaks. Underside cinereous brown, with blackish discal spot
and outer transverse sinuous line.

Expanse \\ inch.

Bengal. In Coll. A. E. Russell ; F. Moore.
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C. MEGASPILARIA, 11. Sp.

Male and female blackish cupreous brown, palest on the hind

wing, slightly greyish across the disk ; with numerous short trans-

verse delicate black strigse : fore wing with a black transverse sub-

basal and exterior pale-outer-bordered spotted lines, which curve

outwards to the middle of the wing and thence obliquely descend

inwardly to posterior margin ; discal spot very large, black, ascend-

iug to the costa : a submarginal narrow sinuous whitish line bor-

dered on both sides by longitudinal black streaks : hind wing with a

small indistinct discal spot, and transverse spotted line. A marginal

row of black lunules on both wings. Underside yellowish, with

blackish cinereous similar markings ; the exterior border of fure wing
blotched. Cilia with pale inner line.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell; F. Moore.

C. ALBIDENTATA, H. Sp.

Female testaceous, with numerous short transverse black strigge

:

fore wing with a black transverse subbasal irregular curved line, and
outer obliquely straight sinuous line ; discal spot narrow ; a submar-
ginal row of pure white marks, the middle one being a large round
spot, the others dentate spots : hind wing pale greyish brown, with

three short transverse sinuous blackish lines from abdominal margin.

Both wings with a blackish marginal line. Underside paler, thickly

studded with short transverse cinereous strigse ; transverse discal

spot and outer line indistinct. Legs with blackish spots.

Expanse If inch.

Bengal. In Coll. F. Moore.

C. PANNOSARIA, n. Sp,

Female brown : fore wing with a broad purplish brown exterior

band extending by a broad longitudinal streak to a white narrow
discal spot, which it encloses, the space above and beneath the streak

being yellowish, the inner margin of the band and the base of the

wino; ijreen ; two transverse subbasal reddish contia;uous lines ; several

short transverse red strigse on posterior margin ; exterior band tra-

vt^rsed by a row of purplish-grey lunules : hind wing pale brown,

with several short darker strigae ; a small brown discal spot, and
short streaks from abdominal margin ; a broad pale purplish-brown

marginal band traversed by pale lunules. Exterior margins with a

row of black lunules. Cilia yellowish. Underside yellow, marked
as above.

Expanse \\ inch.

Bengal. In Coll. A. E. Russell.

C. SEMICLARATA.

Selidosema semiclarata,Wa\k. Cat. Lep. Het. B. M. xxiv. p. 1029.

Scotosia quadrifera, Walk. ib. xxxv. Suppl. v. p. 1G87.

DarjeeUng.
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Genus Boarmia, Treit.

BoARMiA ALiENARiA, Walk. Cat. Lep. Het. B.M. xxi.Geom. p. 370.

5 . Boarmia gelidaria, Walk. ib. xxvi. p. 1537.

B. viCARiA, Walk. ib. xxi. Geom. p. 3/1.

Silhet.

B. iMPARATA, Walk. ib. p. 372.

Darjeeling.

B. ALBiDARiA, Walk. ib. XXXV, Suppl. V. p. 1582.

Darjeeling.

B. SXJBLAVARIA, Gucn. Phal. i. p. 256.

B. TRispiNARiA, Walk. ib. xxi. Geom. p. 378.

Silhet.

B. TRANSCissA, Walk. ib. p. 380.

Silhet.

B. REPARATA, Walk. ib. p. 380.

B. OBLITERATA, n. Sp.

Female greyish white, minutely fleckled with pale brown : fore

wino- brownish along the costa and from the apex to the middle of

exterior margin, beneath which from the angle is a broad lunular

streak ; four transverse equidistant very indistinct brownish lunu-

lated lines ; a marginal row of brown lunular spots. Head and front

of thorax brownish ; thorax white. Abdomen pale luteous. Under-

side whiter ; a blackish streak below the costa ; a large black discal

spot, and an apical and posterior patch. Cilia white. Body pale

luteous ; legs brownish, with pale spots.

Expanse 2| inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

B. PEESPICUATA, n. sp.

Male and female pale luteous brown, minutely black-fleckled,

most numerous at the base.

Male. Fore wing with three obhquely transverse slightly sinuous

black hues, the first line curved, the second embracing a discal ring-

let, the outer line outwardly bent near each end, the interspaces

beino- somewhat whitish : hind wing with two transverse black lines,

betw^een which is a discal spot: both wings with a submarginal

medially broad black lunular band with whitish outer border ; a mar-

ginal lunular line ; the inner transverse line of the fore wing in the

female is hardly separable from the contiguous black fleckles, the

next being indicated only by a discal spot extending to the costa.

Thorax with blackish collar. Abdomen with white waist-band and

blackish dorsal bands ; anal tuft in the male yellowish. Underside
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pale yellowish ; the markings less apparent, and with a large apical

patch on the fore wing, are dark cinereous. Legs with cinereous

spots.

Expanse 1|^ inch.

Bengal. In Coll. A. E. Russell.

B. CONTIGUATA, U. Sp.

Male greyish white ; with two transverse subbasal blackish-cine-

reous sinuous lines, and four exterior broader lines, the two outer

separated by a white sinuous line ; a medial sinuous line enclosing a

whitish discal spot ; a marginal row of blackish lunules. Abdomen
with cinereous bands. Underside with large blackish discal spot,

and broad submarginal baud, which joins the exterior margin in the

middle.

Expanse ]f inch.

Bengal. In Coll. A. E. Russell ; F. Moore.
Remark.—Allied to B. proj)ulsaria. Walk., from Borneo.

B. COMBUSTARIA.

Gnophos combustaria,'W2Xk. Cat. Lep. Het. B. M. xxxv. Suppl.

V. p. 1598.

Darjeeling.

Genus Tephrosia, Boisd.

Tephrosia scRiPTARiA,Walk. ib. p. 1590.

Darjeeling.

T. COMPARATARIA.

Boarmia coviparataria, Walk. ib. p. 1582.

Darjeeling.

T. MUCIDARIA.

Boarmia mucidaria. Walk. ib. p. 1581.

Darjeeling.

T. DENTILINEATA, U. Sp.

Male and female cinereous white, minutely brown- speckled : fore

wing with a subbasal transverse oblique row of three or four small

dark brown spots, and a discal partly double interrupted row of den-

tiform marks; a small discal spot; a submarginal pale sinuous brown-
bordered line twice streaked with dark brown at the apex on the

inner side : hind wing with small dark brown discal spot, adjacent

line to abdominal margin, and transverse discal sinuous line ; a sub-

marginal paie Hue with brown borders. Both wings with an exterior

marginal row of blackish lunules. Underside paler, without mark-
ings.

Expanse ]| inch.

Bengal. In Coll. A. E. Russell ; F. Moore.
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Genus Hypochroma, Guen.

Hypochroma dispensata. Walk. Catal. Lep. Het. B. M. xxi.

Geom. p. 435.

Balasore.

H. boarmiaria, Guen. Phal. i. p. 282.

Boarmia inconclusu, Walk. ib. p. 382.

Darjeeling.

H. muscicoloraria, Walk. ib. xxvi. Geom. p. 1543.

Darjeeling.

H. NYCTEMErata, Walk. ib. xxi. Geom. p. 444, xxvi. p. 1543.

Larva feeds on Xanthium iadicum and Zizyphus.—A. Grote.

H. VIRIDARIA, n. Sp.

Female yellowish green, with numerously disposed short trans-

verse darker green confluent strigse ; a slightly apparent inner and a

blackish outer obliquely transverse straight sinuous line, the latter

with whitish exterior border and a submarginal black-speckled red-

dish streak ; a small blackish discal spot and wavy marginal line.

Body minutely black-speckled. Underside cinereous white ; a black

discal spot and broad blackish-cinereous submarginal band : fore

wing reddish exteriorly, where there are numerous blackish fleckles ;

a marginal row of black lunular spots.

Expanse f inches.

Bengal. In Coll. A. E. Russell.

H. IRRORATARIA, n. sp.

Female white, covered with very numerous minute speckles, which

are blackish basally and pinkish exteriorly : fore wing with a sub-

basal transverse subdued blackish thrice-waved line, a waved discal

streak, and outer black acutely sinuous line, the latter extending

across the hind wing : both wings with a submarginal wavy white

line and marginal lunules, and a narrow blackish marginal lunular

line. Underside white, bright yellow at the base, an elongated

blackish discal spot on fore wing, and broad blackish submarginal

band to both wings, which is slightly confluent with the exterior

margin on the fore wing.

Expanse 2 inches.

Bengal ; Silhet. In Coll. A. E. Russell ; F. Moore.

H. BASIFLAVATA, U. Sp.

Male sap-green : fore wing fleckled with black ; a short black ob-

liquely descending streak at the base ; a submarginal row of red

lunular spots ; exterior margin with short black longitudinal lines :

hind wing golden-yellow, with a broad marginal blackish band, tinged

with cupreous, from abdominal angle. Ciha green. Head and ab-

domen pale yellow, the latter with brown dorsal tufts. Thorax sap-
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green. Underside—both wings bright yellow, with broad blackish

outer band, palest and slightly Avhitish along the exterior margin.
Palpi and legs black-speckled.

Expanse I| inch.

Bengal. In Coll. A. E. Russell; F. Moore.

H. VARICOLORARIA, n. Sp.

Male dark cinereous : fore wing with numerous short transverse

cinereous, pink, and yellow strigae, those of the latter colour predo-

minating in the middle of the wing between two pale-bordered black

transverse discal lines, those of the darker colour being confluent at

the base and along exterior border ; beneath the apex and at the

posterior angle is a pale patch ; discal spot blackish : hind wing with

the strigse most thickly disposed along exterior border, and across

the veins from the base ; an indistinct inner transverse line and
darker black outer sinuous line : both wings with a marginal blackish

line lunulated with white ; cilia pink, paler beneath, slightly spotted

with cinereous on the fore wing. Head luteous. Thorax cinereous.

Abdomen luteous, with four dorsal tufts laterally edged with black.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell.

H. TENEBROSARIA, U. Sp.

Male dark cinereous brown, with numerous short transverse

greyish-white strigoe, which are most thickly disposed across the

middle of the fore wing : fore wing with a transverse indistinct ob-

lique subbasal blackish sinuous line, a discal spot, and an outer more
clearly defined sinuous line : hind wing with a similar outer sinuous

line : both wings with a submarginal indistinct whitish wavy lunular

line. Underside cinereous white ; both wings with a cinereous-black

discal spot, a transverse outer row of lunulated spots, and a broad
marginal band with a pale spot at the apex.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

H. COSTISTRTGARIA, n. Sp.

Male greyish green : fore wing veith a subbasal transverse blackish

line, which is bent outward near the costa ; an exterior transverse

widely sinuous greenish-black line, which is medially curved out-

wards and bordered with greyish white ; along the costa between the

lines are numerous short transverse black and pale-testaceous strigse,

which also extend down the inner portion along the subbasal line

;

discal spot diffused brown ; some transverse black spots at the base

of the wing and some short blackish strigfe from the costa before the

apex to the exterior margin below it : hind wing with pale-brown and
testaceous strigae at the base ; a diffused blackish discal spot, and
narrow blackish outer whitish-margined sinuous line : both wings

w ith an indistinct submarginal row of whitish lunules ; cilia edged
with white. Front of head jet-black; top and thorax green. Ab-

Proc. Zool. Soc—1867, No. XLI.
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domen pale luteous. Underside white, the base bright yellow ; a

black discal spot on fore wing ; a submarginal black band confluent

with the outer border below the apex on both wings.

Expanse 2 inches.

Bengal (Sherwill). In Coll. F. Moore.

H. LEOPARDINATA, n. Sp.

Male yellow : fore wing nearly covered with short transverse black

strigse ; a black streak at the base ; two medial irregular transverse

broad blotchy black-fleckled bands, between which is a narrow black

oblique discal spot, the exterior band being bordered by reddish

brown ; exterior margin of the wing with black strigge and yellow

spots : hind wing with the base and a medially interrupted submar-

ginal band blackish cinereous, the latter having similar-coloured ex-

terior strigse ; a marginal line of black lunular spots. Head and

body yellowish. Underside yellow, with large blackish-cinereous

discal spot and interrupted submarginal bands.

Expanse 2g inches.

Bengal. In Coll. F. Moore.

Genus Bargosa, Walk.

Pefelia, H.-Schseff.

Bargosa fasciata, n. sp. (PI. XXXII. fig. 8.)

Female chocolate-brown, with numerous short transverse darker

strigse, those on the costa being blackish ; four or five transverse

diffused greyish fasciae, the last two on the submargin of the fore

wing crossed before reaching the costa, the others being straight ; a

grey-centred blackish discal spot ; a marginal row of black dots.

Underside pale greyish brown, with short brown strigse, blackish

discal spot, and broad marginal brown band ; exterior margin with

row of blackish dots.

Expanse ly^y inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

Xandrames, n. g., Moore.

Palpi small, densely pilose, porrect ; third joint minute, conical,

hardly visible. Antennse rather long, pectinated in both sexes.

Legs slender, smooth ; hind tibise incrassated in the middle, with

four apical spurs. Body robust. Abdomen long, extending to the

length of hind wing. Wings large, broad : fore wing elongate, tri-

gonal ; costa convex towards the apex, which is somewhat acute ;

exterior margin very oblique, nearly straight : hind wing rounded

exteriorly, slightly produced in the middle.

Xandrames dholaria, n. sp.

Male and female dark cupreous brown : fore wing with numerous

blackish short transverse strigse along the costa, and others of a

blackish brown and narrower, disposed closely, and broadly extending
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along exterior border, the inner portion of the wing and posterior

border being minutely speckled ; a broad irregular-margined sub-

apical transverse oblique white band bordered with interrupted broad

black streaks, another streak similar to that anteriorly on its inner

border running obliquely from the costa near the base, its exterior

border posteriorly also having a similar straight streak, which is most
prominent in the female ; base of the wing greenish brown, the space

before the band and at the apex being dark cupreous brown ; some
streaks along middle of posterior margin and a short basal streak

black : hind wing uniform dark bright cupreous brown, palest in the

female ; with an indistinct discal wavy narrow band ; exterior margin
white anteriorly, with numerous short transverse dark strigae thence

to the abdominal angle. Palpi, sides of head, and a narrow band on
side of thorax extending beneath, and streaks on legs black. Under-
side uniform dull cupreous brown, the whitish transverse band and
border on hind wing being more jjromiuent.

Expanse 3f inches.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

X. ALBOFASCIATA, H. Sp. (PI. XXXII. fig. 5.)

Male dark brown : fore wing dark saffron yellowish green, with

thickly disposed more or less confluent transverse black strigse, di-

vided by an oblique transverse subapical irregular-margined yellowish-

white narrow band, which is partly yellowish green on its lower outer

half: hind wing dark fuliginous brown; exterior border yellowish

anteriorly, with similar-coloured strigse extending thence to abdominal

angle. Palpi, head, and thorax rufous brown, which colour extends

beneath in front of the thorax ; sides of thorax in front black.

Abdomen fuliginous brown. Underside uniform yellowish fuliginous

brown ; subapical band and border on hind wing clear yellow.

Expanse 2\ inches.

Darjeeling. In Coll. A. E. Russell ; \V. S. Atkinson.

Genus Ophthalmodes, Guen.

Ophthalmodes diurnaria, Guen. Phal. i. p. 284.

O. infusaria. Walk. Cat. Lep. Het. B. M. xxi. Geom. p. 448.

Silhet.

Geriius Elphos, Guen.

Elphos hymenaria, Guen. Phal. i. p. 285, pi. 10. f. 4.

E. pardicellata. Walk. ib. xxvi. Geom. p. 1544.

Genus Gnophos, Treit.

Gnophos muscosaria. Walk. ib. xxxv. Suppl, v. p. 1596.

- Darjeeling. In Coll. W. S. Atkinson.

G. obtectaria. Walk. ib. p. 1597.

Darjeeling. In Coll. W. S. Atkinson.
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Fatn. Geometrid^.

Genus Geometra, Linn.

Geometra avictjlaria, Guen. Plial. i. p. 342.

Geometra pennisignata. Walk. Cat. Lep. Het. B. M. xxii. Geom.

p. .516.

Darjeeling.

G. viRiDiLUTEATA, Walk. lb. p. 515.

Darjeeling.

G. HALiARiA, Walk. ib. p. 518.

G. decoraria, Walk. ib. xxxv. Suppl. v. p. 1601.

Darjeeling.

G. DENTISIGNATA, n. Sp.

Female subdued green, witb several delicate reddish fleckles basally

and short transverse strigse exteriorly ; a cinereous-outer-bordered

white line from the middle of abdominal margin extending across

both wings obliquely to within one-third of the costa ; a reddish-

bordered black dentate discal spot on the fore wing ; costal margin

yellow ; an irregular transverse subbasal narrow indistinct reddish

line. Underside pale green.

Expanse 2g inches.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

Closely allied to G. haliaria,'Wa\k.

G. VITTATA, n. sp.

Male and female greyish green, with darker green, but not very

prominent, transverse bands : fore wing with two straight subbasal

bands and three oblique bands exterior to a discal spot, the second

subbasal band joined posteriorly to the third, which with the outer

two cross the hind wing, the three outer bands having a pale or

whitish exterior border. Underside greenish yellow, with a darker

discal spot and narrow outer band. Legs and antennae yellowish.

Expanse, c? 1^, $ If inch.

Bengal. In Coll. A. E. Russell; F. Moore.

G. PLAGiATA, Walk. Cat. Lep. Het. B.M. xxxv. Suppl. v. p. 1602.

Darjeeling. In Coll.W. S. Atkinson.

G. usTA, Walk. ib. p. 1602.

Darjeeling. In Coll. W. S. Atkinson.

G. DENTATA, Walk. ib. xxii. Geom. p. 518.

" Larva feeds on Zizyphus and Ixora, attaching pieces of leaf to

itself apparently for the purpose of hiding its pupa-case ; but it com-

mences adorning itself for some days before changing."

—

A. Grote,

Esq.
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Genus Thalassodes, Guen.

Thalassodes inai'taria, Walk. Cat. Lep. Het. B. M. xxvi.

Geom. p. 1560.

Silhet.

T. MACRURARiA, Walk. ib. p. 1561.

Silhet.

T. MACARiATA, Walk. ib. p. 1562.

T. c^LATARiA, Walk. ib. xxii. Geom. p. 552.

T. DissiMULATA, Walk. ib. p. 551.

Larva feeds on Terminalia catappa.—A. Grote.

T. DisTiNCTARiA, Walk. ib. XXXV. Suppl. V. p. 1607.

Darjeeling.

T. URAPTERARiA, Walk. ib. p. 1608.

Silhet.

T. DISSITA.

Geometra dissita, Walk. ib. xxii. Geom. p. 519.

T. OPHTHALMICATA, n. Sp.

Female dull greyish green, with a few indistinct yellowish-brown
fleckles ; a narrow yellowish-brown band crossing the disk of both
wings, which on the fore wing is nearly straight, and on the hind
wing slightly curved ; a similar-coloured partly upright subbasal line;

a small blackish-brown discal spot on fore wing, and a larger brown-
bordered grey eye-like discal spot on the hind wing. Underside
pale greenish cinereous, with indistinct transverse discal band. Front
of head and second joint of palpi above blackish brown.

Expanse H inch.

Bengal. In Coll, F. Moore.

T. siNUATA, n. sp.

Fetnale clear grass-green above, whitish beneath : fore wing with
the costa whitish ; two medial widely separated transverse sinuous

purple-red lines, between which is a small blackish discal spot : hind
wing with a single similar sinuous outer line and discal spot. Mar-
ginal line purple red. Cilia and antennae pale purple red.

Expanse 1-,^ inch.

Bengal. In Coll. A. Grote, Esq.

"Larva feeds on Boswellia serratifolia.^^—A. Grote, Esq,

Genus Thalera, Hiibn.

ThALERA BIFASCIATA.

Thalassodes bifasciata, Walk. Cat. Lep. Het. B. M. xxvi. Geom.
p. 1562.

Silhet.
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T. GLAucARiA, Walk. Cat. Lep. Het. B. M. xxxv. Suppl. v.

p. 1613.

Darjeeling.

T. ARGTJTARiA, Walk. ib. p. 1614.

Genus BertA, Walk.

Berta chrysolineata, Walk. ib. xxvi. Geom. p. 1621.

Genus Comib^na, Hiibn.

Comib^ena divapala, Walk. ib. xxii. Geom. p. 575.

" Larva feeds on Lawsonia inermis and on Melaleuca cajeputi."—
A. Grote, Esq.

C. SA>fGUILINEATA, n. Sp.

Male green, exterior borders white : fore wing with four equi-

distant white spots below the costa, and a fifth spot below the basal

one ; from the apical penultimate spot proceeds a transverse narrow

white band, which extends outward, passing downward, is again bent

inward, and then curves to the posterior margin ; a pale crimson

submarginal line, which is bent beneath the white band, and is ter-

minated by two blackish spots near the posterior angle : hind wing

with a contorted transverse white band, anteriorly bordered by a short

dark red exterior streak ; a parallel submarginal narrow dark-red

band diffusely terminated at the anal angle : both wings with a very

narrow dark-red exterior marginal line ; cilia yellow. Underside

pale greenish white, with a marginal row of black dots : fore wing

with an indistinct discal spot, and a short blackish streak from the

posterior angle ; a submarginal blackish-maculated line on hind

wing.

Expanse l-p'^j inch.

Bengal. In Coll. A. E. Russell.

C. HYALINATA, U. Sp.

Male and female purplish hyaline : fore wing with an imperfect

basal, and a subbasal band with a discal point, and an irregular sub-

marginal band with an inner or reverse discal point, crossing both

the wings, reddish brown, this colour also extending along the veins

and outer marginal border line, dividing a row of white lunules ; cilia

brownish white. Body and antennse reddish brown. Legs yellowish.

Expanse ly^^ inch.

Bengal. In Coll. A. E. Russell.

C. MACULATA, U. Sp.

Pale green ; costal line pale pinkish white, exterior marginal line

pale brown. Cilia pale lemon-yellow. Both wings with a brown
discal spot with white-speckled centre and yellow outer border ; two

subbasal and a transverse discal series of pale yellow spots, the latter

each with a brown outer speck. Underside much paler, without
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markings. Body beneath, antennee, and legs yellowish. Front of
head reddish.

Expanse 1-i- inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

C. FENESTRARIA, n. Sp.

Male very pale golden-yellow : both wings with a pale brown-
bordered oblique subbasal double line, which extends by a short black
streak on the costa and curves widely outward and then descends to

the posterior angle, the middle of the wing being irregularly hyaline
and marked only by a minute discal spot ; a submarginal silvery-

white line and two outwardly oblique silvery fasciae from the costa
before the apex ; two small brown streaks on abdominal margin and
another below the discal spot. Underside as above, but paler.

Expanse 1-^ inch.

Bengal. In Coll. A. E. Russell.

C. CHALYBEATA, n. Sp.

Male pale green, with several delicate pale white short transverse

strigse : fore wing -with two pale chalybeate upright transverse me-
dial lines, which indistinctly cross the hind wing and conjoin in a

slight crimson streak at the anal angle ; base of fore wing and ex-

terior border of both wings suffused with chalybeous. Costal margin
and band across thorax and antennae pale ochreous. Front of head
and palpi beneath whitish. Palpi above pale pinkish ochreous.

Underside pale greenish chalybeate-white.

Expanse Ij^^j inch.

Darjeeling. In Coll. W. S. xltkinson ; F. Moore.

Genus Agathia, Guen.

AgATHIA LYCiENARIA.

Geometra lyccenaria, Kollar, Hiigel's Reis. Kascli. iv. p. 4SC).

G. albiangularia, Herr.-SchsefF. Samml. exot. Schmett. pi. 61.

f. 339.

$ . Agathia discriminata, Walk. Cat. Lep. Ilet. B. M. xxii. Geom.
p. 591.

" Larva feeds on Nei'ium odorum and Strophanthus dichotomus."

A. HEMiTHEARiA, Gucn. Phal. i. p. 381.

Silhet.

A. HiLARATA, Gucn. Phal. i. p. 381.

Silhet.

A. cATENARiA, Walk. I. e. p. 591.

Larva feeds on Neriiim oleander.—A. Grote, Esq.

A. QUINARIA, n. sp.

Male bright green, white beneath ; bands reddish fawn-colour

:
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fore wing with a transverse basal band, an outwardly oblique hind-

ward-beat medial band, and an oblique subapical band, which in-

cludes the exterior margin to the posterior angle and extends round

a green apical ovate spot : hind wing with outer marginal band run-

ning parallel with posterior angle of fore wing, its inner border straight

and sinuous and ascending to the abdominal margin above the anal

angle ; an elongate oval upper marginal green spot, beneath which

is a white streak.

Expanse If inch.

Bengal. lu Coll. A. E. Russell.

A. ARCUATA, n. Sp.

Female bright green, whitish beneath : fore wing with fawn-

coloured costa, basal streak, a narrow band from the costa before the

middle which crosses to middle of posterior margin, the green space

outside attenuated hindward and extending only half across the wing,

its exterior border being sinuous, the outer space broadly fawn-

coloured ; apical green spot indented anteriorly on both sides ; be-

neath this are two succeeding very small green spots and then a

larger yellow spot : hind wing with a broad fawn-coloured margin
;

the green space occupying the base from the middle of its anterior

margin and descending outward to the middle of the wing and then

reascending to near the middle of abdominal margin, its border being

sinuous ; a green apical marginal patch and another above anal angle,

both being partly divided ; a short narrow yellow streak above the

marginal angle.

Expanse \\ inch.

Bengal. In Coll. A. E. Russell.

Fam. PALYADiE.

Genus Eumelea, Duncan.

EUMELEA ROSALIA.

Phal. Geom. rosalia, Cram. Pap. Exot. iv. pi. 368. f. F.

Eumelea rosaliata, Duncan, Jardine's Nat. Hist. Libr. Exot.

Moths, pi. 29. f.4.

E. FELiciATA, Guen. Phal. i. p. 393.

Silhet.

E. AURELiATA, Gucn. Phal. i. p. 394, pi, 22. f. 6.

Fam. Ephyrid.e.

Genus Anisodes Guen.

Anisodes OBLiviARiA, Walk. Cat. Lep. Ilet. B. M. xxii. Geom.

p. 643.

~y A. PLURiSTRiARiA, Walk. ib. xxvi. Geom. p. 1581.
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A. PLYNUSARiAjWalk. Cat. Lep. Het. B. M. Geom. xxvi. p. 1581.

Silhet.

A. HYRiARiA, Walk. ib. xxxv. Suppl. v. p. 1617.

Darjeeling.

A. SANGUINARIA, 11. Sp.

Male yellow : fore wing with several confluent crimson blotches

and speckles at the base, and two larger submargiual blotches with
contiguous confluent speckles to exterior margin ; discal spot and
largest blotches tinged with purple : hind wing speckled with crim-
son, and with larger blotches along exterior and abdominal margins;
a purplish discal ringlet ; a band on front of head and on thorax
and base of abdomen crimson. Underside paler.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

A. PALLIVITTATA, n. Sp.

Male and female pale yellowish testaceous, minutely blackish-

speckled : fore wing with a testaceous discal spot and four obliquely

transverse rather indistinct lunular lines, the third and fourth lines

submargiual ; the second, third, and fourth extending across the
hind wing, the third with a parallel inner row of blackish spots ; a
marginal row of dark spots ; cilia with a dark inner spot at the mar-
ginal angles. Palpi, front of head, and pectinations of male antennae
black. Underside paler, marked as above.

Expanse 2 inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

A. SIMILARIA, n. sp.

Male pale brownish cinereous, minutely but densely black-speckled

:

fore wing with an indistinct darker discal spot and four oblique bands,
the two outer bands being submarginal, which with the third extends
across the hind wing ; both wings with a sinuous discal testaceous

line, which has two small outer testaceous patches : a dentiform
discal spot with testaceous border on hind wing : both wings with
a marginal row of blackish spots ; cilia black-speckled, and having a
black inner spot at the marginal angles. Underside paler ; discal

sinuous line and spot on hind wing distinct ; a well-defined dark mar-
ginal line ; ciha with blackish spots.

Expanse 1^ inch.

Bengal. In Coll. F. Moore.

A. DIFFUSARIA, n. Sp.

Male yellow, with thickly disposed crimson speckles and strigae.

Both wings with a diff'used testaceous-grey transverse discal streak

with sinuous outer border and black points, from the middle of which
proceeds a similar-coloured streak, which descends inwardly across

the base of hind wing and the abdomen, and outwardly to the middle

of exterior margin : an oblique subbasal indistinct testaceous-grey
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band and small black spots on fore wing, and a similar-coloured sub-

marginal streak on both wings ; a black discal spot and marginal

row of dots on both wings. Underside yellowish cinereous, with

darker bands as above.

Allied to A. 2)lu)'istriata.

Expanse 2^ inches.

Bengal. In Coll. A. E. Russell; F. Moore.

A. ?VINACEARIA, n. Sp.

Male vinaceous
;
palest at the base : both wings with three equi-

distant transverse indistinct crimson wavy lines, and darker marginal

line ; a blackish discal spot ; cilia crimson. Front of head brown.

Underside as above, but darker-coloured.

Expanse ly^^ inch.

Bengal. In Coll. F. Moore.

Fam. AciDALiD^.

Genus Drapetodes, Guen.

Drapetodes mitaria, Guen. Phal. i. p. 424, pi. 18. f. 6.

Anisodes platycerata, Walk. Cat. Lep. Het. B. M. xxvi. Geom.

p. 1586.

Genus Trygodes, Guen.

Trygodes divisaria.

Mecaria divisaria,'WdX\i. ib. xxiii. Geom. p. 927.

T. VAGATA.

Mecaria vagata, Walk. ib. p. 927.

Genus Hyria, Steph.

Hyria bicolorata, n. sp.

Reddish fawn-colour, with a few short black streaks on the veins:

fore wing with three equidistant transverse zigzag yellow bands com-

mencing before the apex, each having an outer border and a medial

parallel line of crimson joined by upper and lower longitudinal crim-

son streaks ; some short crimson streaks below the apex : hind wing

with a narrow outer transverse sinuous yellow band with crimson

borders. Underside cinereous brown ; bauds indistinct.

Expanse f*^
inch.

Bengal. lu Coll. A. E. Russell.

H. TRILINEATA, n. Sp.

Male and female cinnamon-brown, with a few short transverse

yellow strigcse ; three equidistant transverse narrow orange-yellow

slightly curved bands, the two outer bands crossing the hind wing.

Cilia, antennae, and head yellow. Underside paler ; bands less defined.

Expanse 1 inch.

Darjecling. In Coll. A. E. Russell ; W. S. Atkinson.
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H. ORNATA, n. Sp.

Male greyish fawn-colour : exterior margin of both wings exca-

vated below the apex and produced in the middle : fore wing with
three transverse bright crimson-streaked and -bordered yellow wavy
bands, which are broad at the costa and attenuate to tbe hind mar-
gin, the first and second bands contiguous and hardly separable, each
somewhat blackish-bordered : hind wing with slight crimson basal

band and outer yellow-spotted crimson wavy band with blackish

inner border ; an indistinct discal blackish spot and contiguous line.

Abdomen with a reddish waist-band. Underside cinereous brown,
with ill-defined paler bands as above.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

IL ? PLURISTRIGATA, U. Sp.

Cinnamon-brown ; exterior margin sinuous : fore wing with two
straight transverse medial and a narrow basal pale yellow bands with

short transverse similar-coloured intervening streaks : hind wing with

a single medial transverse yellow band and basal streaks : both wings

with some orange-yellow submarginal streaks. Cilia pale yellow.

Underside paler ; markings less defined and whitish.

Expanse -^ inch.

Bengal. In Coll. A. E. Russell.

Genus Acidalia, Treit.

AciDALIA bicaudata, u. sp. (PI. XXXIII. fig. 12.)

Male Siwdi female white : a transverse discal narrow wavy blackish-

margined ferruginous band, with confluent fuliginous-brown exterior

margin,'which is slightly blackish-streaked, and having a black medial

marginal dot on hind wing ; a row of small dark brown transverse

subbasal spots, and a few short strigse on base of costa of fore wing.

Palpi and front of head dark brown. Cilia white, with brown patches

on fore wing. Hind wing bicaudate anteriorly.

Expanse I inch.

Darjeehng. In Coll. A. E. Russell; W. S. Atkinson.

A. iERATA, n. sp.

Male and female brassy yellow, with broad basal and marginal

cinereous-brown bands with intervening cinereous speckles. Ciha

broad, yellow. Antennae, head, and front of thorax, abdomen, and

legs yellow ; thorax cinereous. Underside as above.

Expanse 1 inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

A. TEPHROSARIA, n. Sp.

Male very pale whitish testaceous, with numerous short trans-

verse narrow pale brown strigae : fore wing with three equidistant

black spots on the costa, from the outer of which proceed a trans-
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verse oblique series of several black dots bordered exteriorly by a

slight brownish line, the inner spots having a similar series of two or

three dots ; a medial subdued brownish transverse line contiguous to

a similar-coloured discal spot : hind wing with a small discal spot,

subdued inner line, and outer transverse row of black dots : both

wings with an exterior marginal row of blackish dots. Underside

paler ; strigse numerous along the costa and exterior margins ; a

blackish discal spot and adjoining sinuous line ; submarginal line

double, sinuous, and on the fore wing interspaced with yellow, that

of the hind wing with three outer blackish spots ; a marginal row of

black dots. Tip of palpi and legs above blackish.

Expanse Ig inch.

Bengal. In Coll. A. E. Russell.

Remark.—This species is allied to Acidalia contigara, Walk., from

Northern India.

A. ?GEMMIFERA, n. Sp.

Male reddish brown, studded with minute brilliant silver speckles

;

exterior margin of hind wing very deeply scalloped : fore wing

with medial transverse irregular blackish line terminating on the

hind margin in a red ringlet ; apex of the wing white, with brown

medial streaks and outer lunules ; an indistinct blackish basal streak

and discal spot : hind wing with a yellowish-white base and diffused

discal band, the exterior margin being pure white and with a row of

brown lunules ; a slight reddish discal spot. Cilia of fore wing white

anteriorly, the rest brown ; that of the hind wing white, except at

the tip of the angles, which are brown. Abdomen yellowish white,

with brown anal patch. Underside paler, similarly marked, but not

speckled.

Expanse 1 inch.

Bengal. In Coll. A. E. Russell.

Genus Timandra, Dup.

TiMANDRA cONVECTARiA, Walk. Cat. Lcpid. Ilet. B. M. xxiii.

Geom. p. 800.

T. AVENTiARiA, Gucu. Phal. ii. p. 3.

Silhet.

T. SXJBOBLIQUARIA, n. Sp.

Male pale greyish fawn-colour ; a straight dark cinereous-brown

band, with paler outer border crossing both wings from the costa

one-third from the apex to the middle of abdominal margin : fore

wing with some cinnamon-brown lunules at the base, and a black

discal spot : a cinnamon-coloured submarginal wavy line to both

wings, and a marginal row of black dots. Underside cinereous brown,

marked as above, but of a dusky colour.

Expanse 1 inch.

Bengal. In Coll. A. E. Russell.
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Genus Somatina, Guen.

SOMATINA PLURILINEARIA, n. Sp.

Male and female pale testaceous yellow : both wings with two
medial obliquely transverse equidistant wavy brown lines ; the inner
line retracted to the costa, between which and bordering the outer
line are three paler parallel lunular lines, and on the fore wing near
the costa is a small round black discal spot ; three pale lunular lines

crossing the base of the wings ; two darker similar submarginal lines,

and an outer row of small pure-white spots, those on the upper part
of fore wing with a diffused blackish border, which colour also ex-

tends in a short longitudinal medial streak to the outer transverse

line; exterior marginal hue dark brown. Tip of palpi, spots on
head, and collar in front of thorax dark brown.

Expanse Ij inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

S. ? piCTARiA, n. sp.

Male and female cinereous white : fore wing with a ferruginous-

brown basal patch and two transverse bands, the outer band angu-
lated before the costa, both confluent along the costal half in the
female ; between the bands is a small dentiform blackish discal spot

;

several delicate silvery-white evanescent lines crossing the wing, be-

tween which on the exterior border are two or three parallel pale

cinereous-brown narrow bands, which are darkest at the apex : hind
wing with two medial and two submarginal pale cinereous-brown
bands, the latter with silvery-white outer margins. Palpi, head, and
thorax ferruginous brown. Abdomen cinereous white. Legs cine-

reous brown. Underside paler: fore wing with cinereous-brown
markings as above.

Expanse 1-j^ inch.

Darjeeling. In Coll. W. S. Atkinson ; F.Moore.

Genus Argyris, Guen.

Argyris mysticata. Walk, Cat. Lep. Ilet. B. M. xxiii. Geom.
p. 1617.

Darjeeling.

A. OCELLATA.
Caloptera ocellata, Friv. Herr.-Schseff. Samml. eur. Schmett. ii.

p. 97, pi. 23. f. 125 ; Walk. Cat. Lep. Ilet. B. M. vi. Bomb. p. 1377.
Argyris ocellata, Walk. ib. xxii. Geom. p. 807.

A. ommatophoraria, Guen. Phal. ii. p. 13.

A. TNSIGNATA, U. Sp.

Female white ; costa considerably arched from the base : fore wing
with four cinereous obliquely quadrate spots on the costa, an irregular

broad discal transverse band, which is traversed hindward by two
short wavy streaks, and a submarginal scries of small spots ; the
marginal line at the posterior angle blackish : hind wing suffused
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witlx orange-yellow on tlie lower part of exterior border ; a brownish-

cinereous submargiual band, maculated anteriorly and traversed

posteriorly by two parallel white lines, beneath which are three short

black streaks ; two similar-coloured streaks above it on the abdominal

margin ; on the exterior margin is a black conical white-speckled

lower spot, and three smaller anterior contiguous cinereous spots,

each with an outer narrow lunule. Palpi, front of head, and broad

band on abdomen brownish cinereous. Cilia edged with cinereous.

Underside white, with tw^o narrow outer maculated bands, and basal

patch on fore wing dark cinereous.

Expanse I4 inch.

Bengal. In Coll. A. E. Russell.

Fam. MicronidjE.

Genus Micronia, Guen.

MiCRONiA GANNATA, Gueu. Phal. ii. p. 26.

Calcutta; Silhet.

M. ACULEATA, Gucu. ib. pi. 13. f. 8.

Silhet.

M. FASCIATA.

Pkal. Geom.fasciata, Cram. Pap. Exot. ii. pi. 104. f. D.

Phalcena cmidata, Fabr. Ent. Syst. iii. 2. p. 63.

Micronia caudata, Guen. Phal. ii. p. 25.

M. OBTUSATA, Guen. ib. pi. 5. f. 6.

M. SIMPLICIATA, n. sp.

Male a.nd female silky white, paler beneath : fore wing with some

short delicate cinereous strigse along the costa ; a cinereo\is discal

streak and five transverse simple bands, the three outer crossing the

hind wing ; first and second band subbasal ; third broadest, medial

;

the other tw o submargiual ; a black marginal line to both wings,

which at the medial angle on the hind wing has two narrow spots.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

M. SPARSARIA, Walk. Cat. Lep. Het. B. M. xxiii. Geom. p. 818.

Silhet.

M. STRiATARiA, Liuu. (Clcrck, Icon. pi. 55. f. 4; Walk. ib. p. 818.)

Genus Myrteta, Walk.

Myrteta planarta, "Walk. ib. p. 831.

Genus Erosia, Guen.

Erosia cervinaria, n. sp.

Male and female cinereous brown or fawn-colour.
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Male. Fore wing dark cinereous brown, with very indistinct

blackish discal spot, and transverse sinuous Une with whitish border;

costa and exterior marginal line reddish brown : hind wing very pale

at the base ; a white-speckled line at anal angle ; exterior marginal

line reddish brown ; cilia blackish, edged with cinereous.

Female brownish fawn-colour on the fore wing : hind wing as in

the male. Underside paler ; costa reddish brown ; a very indistinct

dusky transverse discal line.

Expanse, S If, $ If inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

Fam. Caberid^.

Genus Cabera.

Cabera platyleucata.

Acidalia platyleucata. Walk. Cat. Lep. Het. B. M. xxxv. Suppl.
V. p. 1628.

C. MARGARITA, n. Sp.

Male and female pearly white, minutely speckled with cinereous.

Both wings with a black discal spot and an indistinct cinereous discal

band. Costal line yellow. Antennae, front of head, and legs brownish
yellow.

Expanse If inch.

Bengal. In Coll. A. E. Russell ; W. S. Atkinson.

Fam. Macarid^.

Genus Macaria, Curtis.

Syn. Evarsia, Walk.

Macaria metagonaria.

Ahelina metagonaria, Walk. Cat. Lep. Het. B. M. xsvi. Geom.
p. 1.518.

Darjeeling.

M. perspicuaria, n. sp.

Female pale yellowish testaceous, with thinly dispersed short de-

licate blackish strigse : fore wing with two subbasal oblique wavy
testaceous lines, the outer line crossing the hind wing ; a submarginal

narrow blackish double red band crossing both wings obliquely from

below the apex to above anal angle, the apical portion of the inner

end abruptly retracted to the costa one-third from the apex ; the

marginal space on the fore wing blackish : hind wing with an exte-

rior medial reddish spot and contiguous upper streak : both wings

with a narrow black marginal line. Two dorsal rows of black spots

on abdomen. Underside paler, with minute strigse as above, and the

double band broadly bordered exteriorly with bright testaceous, and

on the fore wing by a diffused blackish streak ascending from near
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posterior angle to below the apex. Cilia black below the apex.

Legs black-speckled.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

Remark.—Allied to Evarzia ozararia, Walk.

M. EMERSARiA, Walk. Cat. Lep. Het. B. M. xxiii. Geom. p. 925.

M. ELEONORA.

Phalcena eleonora. Cram. Pap. Exot. iii. pi. 288. f. E-G.
Macaria eleonorata, Guen. Phal. ii. p. 89.

Larva feeds on ikfmosa-flowers.

—

A. Grote, Esq.

M. NORA, Walk. Cat. Lep. Het. B. M. xxiii. Geom. p. 934.

M. STRENiATARiA, Walk. ib. xxvi. Geom. p. 1646.

M. STRENUATARIA, Walk. ib. p. 1647.

M. PERMOTARiA, Walk. ib. xxiii. Geom. p. 929.

Krananda, n. g., Moore.

Male and female. Palpi porrect, slender, compressed, pilose

;

third joint small, cylindrical. Proboscis moderate. Antennae slender,

minutely serrated, set with fascicles of very fine hairs in the male,

simple in the female. Legs short, rather stout, smooth ; hind tibiae

incrassated and armed with four spurs. Body moderate ; abdomen

extending to the length of the hind wing. Wings long, broad exte-

riorly : fore wing with the costa nearly straight to two-thirds its

length, where it is considerably arched to the end, the apex being

falcate ; exterior margin scalloped, produced in the middle and at

the posterior angle : hind wing, anterior margin concave before the

end ; the apex much produced, being formed into an elongated pro-

cess ; exterior margin nearly straight, slightly scalloped.

Krananda semihyalina, u. sp.

Male and female greyish testaceous, darkest on the hind wing,

with several short transverse darker strigse : both wings hyaline to

beyond the middle, with irregular exterior margin, that of the fore

wing defined by a blackish line, the band with thinly dispersed

transverse strigse, and with a short darker streak medially on both

the anterior and posterior margins ; a submarginal row of whitish

semidiaphanous lunular spots ; exterior margin defined by a delicate

dark line : base of fore wing partially covered with dark speckles,

and bordered by a double subbasal transverse dark line ; extreme

base of hind wing with a dark streak. Ciha with a pale inner line.

Palpi, front of head, stripe on vertex, and another on top of the thorax

bright testaceous. Thorax and abdomen grey.

Expanse, S li, $ H-
Bengal. In Coll. A. E. Russell.
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Fam. FiDONiD^.

Genus Sterrha, Hiibn.

Sterrha sacraria, Liun. (Guen. Phal. ii. p. 175).

Genus Docirava, Walk.

DociRAVA ^quilineata. Walk. Cat. Lep. Het. B. M. xxvi.
Geom. p. 1635.

D. uvaria.

Aspilates uvaria. Walk. ib. p. 1681.

Anaitis vastata,y^a\k. ib. xxxv. Suppl. v. p. 1700.
Darjeeling.

Genus Aspilates, Treit.

AspiLATES falconaria, Walk. ib. p. 1665.

Darjeeling.

A. OBLIQUARIA, U. Sp.

Male pale yellowish : fore wing minutely speckled with brown ; a
brown discal spot and two others obliquely beneath it ; an oblique

transverse straight discal dark brown paler-outer-bordered line and
an interrupted parallel series of submarginal streaks : hind wing
white, with two short brown streaks from abdominal margin, one
medial, the other near anal angle : both wings with a marginal row
of blackish dots. Underside yellowish white ; closely speckled with

brown along the costa and on the hind wing ; both wings with two
exterior reddish-brown lines and blackish discal spot and marginal

dots.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

Genus Capri lia, Walk.

Caprilia vesicularia. Walk. ib. Suppl. xxxv. p. 1569.

Male with a colourless vitreous spot near the base of the fore wing,

which is blind and smaller in the female.

Expanse I inch.

Cherra Poonjee; Debroghur, Assam. In Coll. A. E. Russell;

W. S. Atkinson.

C. specularia, n. sp. (PL XXXIII. fig. 11.)

Bright yellow, blotched and fleckled with pale ferruginous yellow,

some of which have a darker central speck. Male with a vitreous

oval spot at the base of the wing, which is smaller and blind in the

female. Fore wing with dark ferruginous lunular marks at the base

of the costa, an oblique spot on its middle, and another before the

apex ; beneath the latter is a pale ferruginous-yellow patch ; on the

posterior margin are two dark ferruginous outwardly ascending

streaks, the inner one large and concave exteriorly : hind wing with

Proc. Zool. Soc— 1867, No. XLII.
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two small dark ferruginous streaks on the anterior margin, and a

lunular exterior marginal line. Palpi, a band in front of thorax, and

a spot on the base of abdomen dark ferruginous.

Expanse 1-j^ inch.

Assam. In Coll. W. S. Atkinson ; F. Moore.

Remark.—Differs from C. vesicularia in having longer wings,

which are narrower in proportion. The fore wing is not falcated at

the tip, and the exterior margin is much more oblique. In the hind

wing the anterior margin is convex to the extreme apex, whereas in

C. vesicularia the apex is truncated, with the angle beneath.

Genus Zomia, Moore.

Syn. Omiza, Walk.

ZOMIA INCITATA.

Omisa incitata, Walk. Cat. Lep. Het. B. M. xxiv. p. 1084.

Genus Osicerda, Walk.

Syn. Celesdera, Walk.

Osicerda alienata, Walk. ib. xxiv. Geom. p. 1084, S $ .

5 . Celesdera schistifusata, Walk. ib. xxvi. Geom. p. 1/49.

Larva feeds on Ixora.—A. Grote, Esq.

O. costimaculata, n. sp.

Male pale greenish grey : fore wing minutely Heckled with brown

;

with rather large triangular costal spots before the apex ; a small

brown spot on posterior margin near the angle ; cilium brown, except

in the middle, where it is yellow : hind wing luteous ; a short ob-

liquely ascending brown streak at the abdominal angle. Abdomen
luteous. Antennse blackish, shaft luteous.

Expanse Ig inch.

Bengal. In Coll. A. E. Russell.

O. trinotaria, n. sp.

Male pale greenish luteous : fore wing with three equidistant black

costal spotSi the first basal and small, the others larger and trian-

gular, the costal border between them being fleckled with black :

hind wing with a transverse cinereous discal line. Underside lute-

ous, with several short transverse black strigae ; both wings with a

discal streak and transverse black line. Antennse, tibiae, and tarsi

blackish. Cilia blackish.

Expanse l-f2- inch.

Bengal (Sherwill). In Coll. F. Moore.

Genus Nobilia, Walk.

NoBiLiA turbata, Walk. Cat. Lep. Het. B. M. xxiv. Geom.
p. 1098.
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Genus Marcala, Walk.

Marcala iGNivoRATA, Walk. Cat. Lep. Het. B. M. xxvi. Geom.
p. 1764.

Fam. Zerenid^.

Genus Rhyparia, Hiibn.

Rhyparia ductaria, Walk. ib. xxiv. Geom. p. 1111.

R. MACULATA, n. Sp.

Male cinereous white : fore wing suffused with cinereous in the
middle ; a row of cinereous-brown spots along each vein from the
base, a submarginal and marginal row of contiguous spots ; some
quadrate paler spots on the costa, and smaller spots on posterior

margin: hind wing with three transverse curved rows of similar

spots. Head and palpi above blackish. Antennae brown. Thorax
and abdomen black-spotted. Underside paler, marked as above.
Legs blackish above.

Expanse ly"^ inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

R. TRANSECTATA, Walk. ib. p. 1112.

Genus Percnia, Guen.

Percnia felinaria, Guen. Phal. ii. p. 216, pi. 19. f. 1.

Genus Nelcynda, Walk.

Nelcynda rectificata, Walk. I. c. xxiv. Geom. p. 1 142.

Genus Abraxas, Leach.

Abraxas tigrata, Guen. Phal. ii. p. 202.

A. tigrata, var.

Female white ; costa and exterior border of both wings yellowish:

fore wing with numerous small confluent blackish-cinereous spots at

the base and on posterior margin ; a large medial spot, exterior to

and above which is a large confluent discal and costal spot ; a sub-
marginal recurved series of spots, and a rather broad marginal im-
perfectly maculated band interspersed with yellow : hind wing with
several small spots along anterior border, a large discal spot, a sub-
marginal series and marginal row of transversely narrow contiguous
spots and strigae. Head and body yellow, black-spotted above and
beneath. Palpi with black tip. Legs blackish.

Expanse 3 inches.

Bengal {Capt. J. Lmd Sherwill). In Coll. F. Moore.

A. MARTARiA, Guen. Phal. ii. p. 205.

A. LEOPARDiNATA, Kollar, Hugel's Reis. Kasch. iv. p. 490; Guen.
Phal. ii. p. 206.
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A. PARDARIA, n. Sp.

Male white, markings pure grey, darker beneath : fore wing with

a large lower basal spot, a double incomplete medial band of irre-

gular conjoined spots, and a submarginal medially interrupted more

complete band, the base of which crosses the hind wing ; a broad

apical patch having a costal spot, which continues interruptedly along

the exterior margin of both wings ; the spots on posterior border of

fore wing speckled with reddish brown. Tip of palpi, head, and an-

tennse black. Thorax ochreous. Abdomen whitish, with four rows

of black spots ; tuft yellow. Legs blackish. Body beneath ochreous.

Expanse 2\ inches.

Bengal. In Coll. A. E. Russell.

A. picAEiA, n. sp.

Male and female white, markings blackish : fore wing with a

blackish-spotted yellow basal patch and transverse discal recurved

band ; a medial series of less contiguous spots, including a larger

discal spot, which is somewhat yellow ; some small medial submar-

ginal spots : hind wing with a transverse discal more or less yellow

double maculated band, a small discal spot and a few spots along ab-

dominal margin : both wings with luuular marginal spots. Top of

palpi and front of head black ; thorax and abdomen yellow, with

black spots, the latter with dorsal and two lateral rows. Legs
blackish.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

A. IRRORATA, n. sp.

Male yellow : fore wing minutely irrorated with black ; base of
wing orange-yellow ; an oblique transverse narrow orange-yellow in-

distinct band : hind wing white, with a small blackish discal spot
and outer maculated line. Head and thorax orange-yellow, spotted

with black. Abdomen pale cinereous, with dorsal row of blackish

spots. Antennae brown. Underside pale dull yellow ; speckles on
fore wing, discal spots, and transverse lines on both wings cinereous

brown.
Expanse ] | inch.

Darjeeling. In Coll. A. E. Russell.

A.? LAPSARiATA, Walk. Cat. Lep. Het. B.M. xxiv. Geom. p. 1 121.

A.? TENEBRARIA, n. Sp.

Male and female pale dull green : fore wing densely fleckled with
blackish brown, variously interspersed with white fleckles ; four ob-
liquely transverse equidistant medially interrupted ill-formed black-
fleckled bands, the outer or submarginal band with a row of white
spots

: hind wing pale yellowish cinereous, with pale cinereous
fleckles ; a blackish-brown discal spot and two outer narrow lunular
bands

: exterior margins with a row of lunular spots. Cilia alter-
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nate black and pale yellow. Underside pale, markings as above, but
more confluent. Head and thorax greenish brown. Abdomen cine-

reous, with brown bands. Legs blackish, spotted.

Expanse, c? 2^, $ 2f inches.

Bengal. In Coll. A. E. Russell.

ViNDUsARA, n. g., Moore.

Palpi moderate, flat, porrect, hardly extending beyond the head,
densely pilose beneath ; third joint minute, conical. Legs smooth

;

hind tibiae very long, pilose at the side, incrassated in the middle
(less so in the female) with two pairs of spurs. Antennae broadly
pectinated to within one-third their length in the male, simple in the
female. Body robust ; abdomen extending rather beyond the hind
wing in the male, and tufted. Wings large, broad ; fore wing tri-

gonal ; exterior margin very oblique, posterior angle rounded : hind
wing rather produced at the apex and in the middle of exterior mar-
gin, which is angled anteriorly.

ViNDUSARA COMPOSITATA. (PI. XXXII. fig. 6.)

Abraxas compositata, Guen. Phal. ii. p. 207.

V. METACHROMATA.

Abraxas metachromata. Walk. Cat. Lep. Het. B. M. xxiv. Geom.
p. 1122.

Fam. Larentid^.

Genus Oporabia, Steph.

Oporabia macularia, n. sp.

Female rufous grey, slightly brown-speckled : fore wing with four

series of three or four contiguous narrow brown transverse lines, with

darker brown spots along the veins ; exterior margin with a line of

double spots : hind wing white. Underside paler : fore wing greyish

cinereous. Fore legs blackish above, with white spots.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

Genus Larentia, Dup.

Larentia vaeiegata, n. sp.

Male dull sap-green, whitish -speckled : fore wing with a broad

medial obliquely transverse white sinuous-bordered band, containing

several parallel blackish lunular lines, their interspaces varied blackish

ochreous and green ; base of wing and exterior border with several

transverse whitish-bordered black lunular lines with varied-coloured

interspaces ; a well-defined submarginal lunular line : hind wing

cinereous brown, with darker outer border, narrow white submarginal

lunular lines, and dark brown marginal lunulas.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell ; F. Moore.
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L. vERATA, n. Sp.

Alale and female pale glossy brassy yellow : fore -wing numerously

and minutely speckled with dark brown ; three equidistant oblique

transverse wavy brassy-yellow lines with blackish borders, the inter-

spaces each with a transverse row of purplish-grey spots ; a distinct

black discal spot : hind wing cinereous brown, with a slight brassy

gloss ; a submarginal and marginal row of pale yellowish lunules.

Cilia brassy yellow, alternated with dark brown. Underside paler ;

both wings minutely speckled and with greyish white spots : fore

wing cinereous brown basally : hind wing with a distinct black discal

spot and narrow band. Palpi, anteunse, thorax, and legs yellow,

numerously black-speckled. Abdomen cinereous brown above, yel-

lowish beneath.

Expanse 1|^ inch.

Darjeeling. In Coll.W. S. Atkinson; F. Moore.

Genus Eupithecia, Curtis.

EUPITHECIA semicirculata, n. sp.

Male and female fuliginous brown, somewhat fleckled : fore wing
with two medial transverse black lunular whitish-margined lines,

within which is a quadrate anteriorly-speckled yellowish costal patch,

contiguous to which is a black discal spot ; a marginal row of black

lunules with testaceous borders : hind wing with a large black round

evanescent spot with a semicircular white-outer-bordered line at the

anal angle ; a black discal dot and contiguous transverse streaks ; a

testaceous line with black lunular streaks along the abdominal and
exterior margins. Underside paler, indistinctly marked as above.

Antennse of the female white-spotted ; antennae in the male broadly

but thinly bipectinated to near the apex.

Expanse
yt,-

inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

E. FERRUGINARIA, n. Sp.

Male and female greyish ferruginous : fore wing with three bright

ferruginous transverse irregular zigzag equidistant bands, the two

inner bands traversed by a single and the outer band by a partly

double yellow lunular line ; base of wing, discal spot and adjoining

streaks to the costa, and a streak on exterior margin black ; a paler

submarginal ferruginous and yellow band, and a marginal row of

black dots : hind wing with a black discal dot and marginal row of

dots ; a submarginal transverse ferruginous and yellow lunular band.

Head, thorax, and base of abdomen black.

Expanse | inch.

Darjeeling. In Coll. A. E. Russell ; "W. S. Atkinson.

E. COSTIPANNARIA, n. Sp,

Female greyish testaceous, duller beneath : fore wing with an ob-

lique basal black patch and a triangular patch on the middle of the

costa, both with pale borders ; exterior margin with some small black
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spots below the apex and above the posterior angle, bordered by an

inner whitish Hue ; some very indistinct whitish lines obliquely cross-

ing the disk : hind wing pale cinereous along the anterior border
;

some dark streaks from abdominal margin, and a whitish line ex-

tending upward from middle of posterior margin. Cilia whitish,

with blackish inner line and streaks. Palpi, head, and thorax black.

Abdomen testaceous. Underside : fore wing with small black obli-

que discal spot and spots on the middle of the costa : hind wing with

discal spot and outer transverse indistinct line of points.

Expanse 1-^ inch.

Bengal. In Coll. A. E. Russell.

Genus Sauris, Guen.

Sauris decussata, n. sp. (PI. XXXIII. fig. 10.)

Female bright green : hind wing and abdomen uniform cinereous

brown : fore wing with a medial transverse band of diffused black

lunular lines enclosing a small discal spot ; base of the wing and ex-

terior border with narrow black less-distinct lines ; two short longi-

tudinal black streaks below the apex ; a marginal row of black-pointed

lunules, and an intermediate outer row of marks like the letter X,

which cross the cilia ; costal margin ochreous. Antennae ochreous,

black-spotted. Palpi, head, and thorax bright green. Underside

cinereous brown, with indistinct blackish costal streaks, discal mark,

and outer transverse wavy line. Legs black, white-spotted.

Expanse 1-| inch.

Bengal. In Coll. K. E. Russell.

Genus Melanippe, Dup.

Melanippe catenaria, n. sp. (PI. XXXIII. fig. 9.)

Male ferruginous brown : fore wing with a broad partly transverse

oblique whitish medial band, containing several blackish lunular

parallel lines, the middle line being chain-like ; exterior border with

a series of white spots below the apex, a large medial spot, and a

smaller spot at the posterior angle : hind wing white, with short

blackish-cinereous lunular streaks from abdominal margin ; an ex-

terior marginal lunular line. Palpi, head, and thorax ferruginous

brown ; two black metallic tufts on lower part of thorax. Abdomen
white, with transverse cinereous streaks. Cilia alternate white and

brown. Underside cinereous white : fore wing with three cinereous-

brown transverse discal lines, and broad marginal band with a sub-

marginal row of white dots : hind wing with a curved discal spot

and three indistinct cinereous-brown outer sinuous lines, a submar-

ginal line, and darker lunular marginal line.

Expanse 1|^ inch.

Bengal. In Coll. A, E. Russell ; F. Moore.

M. cupreata, n. sp.

Male glossy cupreous brown : fore wing with several basal trans-
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verse wliite sinuous lines, exteriorly bordered by a dark brown indi-

stinct band, their interspaces being white-speckled ; exterior border

of the wing varied with yellow and white lunules and speckles, and

traversed by a submarginal double series of brown dots : hind wing

pale cinereous brown. Underside paler ; hind wing somewhat yel-

low exteriorly ; both wings with indistinct whitish lunular submar-

ginal lines and dots.

Expanse 1^ inch.

Bengal. In Coll. F. Moore.

Genus Anticlea, Steph.

Anticlea cuprearia, n. sp.

Male and female pale cupreous brown : fore wing with two narrow

subbasal transverse darker brown bands, the first band with an outer

and the next with an inner black-bordered line, the interspace being

greyish and traversed by three darker lines ; across the disk is a

narrow line, which is posteriorly lunvdar and anteriorly straight and

black-bordered, and is indented before the costa ; across the middle

of the wing and exterior border are some indistinct pale narrow

blackish-brown irregular lines : hind wing pale cupreous white, with

a narrow brown marginal line and brown cilium from anal angle.

Abdomen with a black waist-band.

Expanse 1^% inch.

Darjeeling. In Coll. A. E. Russell ; "W. S. Atkinson.

Genus Coremia, Guen.

Coremia mediovittaria, n. sp.

Male wad female cinereous brown : fore wing with a rather broad

medial transverse dark brown band, narrowest hindward, and which

is traversed by two black lines with grey interspace ; base and outer

border of the wing with transverse pale lunular lines ; a submarginal

row of indistinct small whitish spots : hind wing pale cinereoixs, with

three or four bright-brown marginal narrow lunular bands.

Expanse 1 inch.

Darjeeling. In Coll. A. E. Russell ; W. S. Atkinson.

Genus Scotosia, Steph.

ScoTOSiA miniosata, Walk. Cat. Lep. Het. B. M. xxv. Geom.

p. 1354.

S. atrostipata, Walk. ib. p. 1354.

S. vitreata, n. sp.

Male and female dark vitreous green, with a cupreous gloss, with

numerous short transverse black strigae : fore wing with the veins

slightly yellowish and speckled ; two medial transverse irregular

sinuous black lines with chalybeate outer borders, between which is

a black discal ringlet ; the space at the base of the wing and across



1867.] MR, F, MOORE ON BENGALESE LEPIDOPTERA. 657

the disk pale, the latter with a wavy transverse lunular chalybeate

band with a glossy cupreous border : hind wing with two transverse

sinuous blackish lines, and a submarginal lunular chalybeate line with
cupreous border : both wings with black lunular marginal line.

Underside dark cinereous, with greenish tinge ; both wings with

slightly apparent blackish discal spot and outer sinuous line. Fore
legs black-streaked. Antennse ferruginous, setaceous in both sexes.

Expanse, S 2, ? 2^ inches.

Bengal. In Coll. A. E. Russell ; F. Moore.

S. LATIVITTARIA, n. Sp.

Male and female dark cinereous brown : fore wing with a broad
dark brown transversely curved medial irregularly-sinuous-margined

whitish-bordered band ; some diffused dark brown transverse basal

lunular lines ; a white-pointed submarginal sinuous dark brown line

and a short apical sinuous streak ; marginal line dark brown alter-

nated with small white spots : hind wing with an indistinct brown
discal line with whitish spots, a submarginal row of white spots, and
brown marginal line alternated with white spots. Underside duller

cinereous brown. Both wings with a transverse discal whitish-

spotted lunular indistinct line and a submarginal row of white spots.

Expanse If inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

S. OBLiaUISIGNATA, n. Sp.

M.ale cupreous brown ; hind wing orange-red : fore wing with a

transverse subbasal straight cinereous narrow line ; a broad trans-

verse medial blackish pale-bordered band, which contains an oblique

oval discal ringlet, and is traversed within by three parallel reddish

lines along the outer, which is sinuous ; on each side of the band are

three or four parallel lines, those of the inner side being reddish, of

the outer cinereous ; a submarginal cinereous line bordered exteriorly

by blackish ; a black lunular marginal line ; veins of the wing red-

dish-lined throughout : hind wing with cinereous brown broadly

along abdominal margin, below which are three black marginal

lunules ; a narrow brown discal ringlet. Underside pale orange
yellow, base and apical patch on fore wing and discal streaks cinere-

ous brown. Cilia cupreous brown.

Expanse I| inch.

Darjeeling.- In Coll. A. E, Russell.

S. VENIMACULATA, U. Sp.

Male glossy luteous brown : fore wing with numerous blackish-

brown uniform narrow transverse bands, which are somewhat sinu-

ous anteriorly, and lunular posteriorly, those forming the usual broad

medial band defined by being blackest ; veins along exterior border

with short luteous-white streaks, and a submarginal row of similar

streaks : hind wing with several indistinct darker rather broad exte-

rior bands ; veins with short luteous-white streaks : marginal line
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to both wings luteous white. Underside paler, indistinctly marked

as above.

Expanse 2g inches.

Bengal {Sherwill). In Coll. F. Moore.

Arichanna, n. g., Moore.

Palpi small, compressed, moderately clothed with long hairs ; third

joint minute, conical. Antennae—male bipectinated, the pectinations

formed of fasicles of fine short hairs ; female simple. Legs slender,

smooth ; mid tibiae with one pair and hind tibiae with two pairs of

long spurs. Abdomen slender, tufted at the apex, not reaching to

the angle of the hind wing. Fore wing elongate-trigonate ; costa

straight at the base, arched near the end ; apex angled ; exterior

margin oblique, slightly convex ; hind margin nearly straight. Hind
wing convex exteriorly, slightly scalloped.

Arichanna plagifera.

Seotosia plaffifera,Via\k. Cat. Lep. Het. B. M. xxxv. Suppl. v.

1686.

Darjeehng.

A. RAMOSA.

Scotosia ramosa, Walk. ib. p. 1688.

Darjeeling.

A. TRAMESATA, n. Sp. (PI. XXXIII. fig. 2.)

Male and female pale yellowish cinereous : fore wing with nume-
rous short transverse blackish-brown confluent strigse ; a yellowish

longitudinal medial line from the base to exterior margin, crossed by

two narrow white contorted transverse inner bands, and outer sub-

marginal lunular line ; an oblique yellowish streak from the apex to

the discal band ; strigse thinly disposed along the outer margin of

discal band ; a distinct discal spot formed of confluent black strigse
;

exterior margin with a row of black lunular spots : hind wing with

indistinct discal spot and outer transverse strigse ; a row of marginal

lunules. Body dark-speckled. Underside paler, the dark markings

of fore wing cinereous brown : hind wing thickly speckled with brown,

discal spot distinct. Exterior margins with black spots. Cilia alter-

nated with black.

Expanse 1| inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

Remark.—This species is allied to both A. ramosaria and A. pla-

gifera.

A. MACULATA, n. Sp.

Female yellowish white : fore wing with several obliquely trans-

verse bands of large white spots with some smaller spots parallel

between them, the whole of the interspaces being deep black, the

spots divided longitudinally into three distinct series : hind wing
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cinereous white, with a small blackish discal spot, narrow transverse

oblique straight subbasal, recurved discal, and irregular submarginal
bands, and wavy marginal line. Cilia white, alternated with black.

Base of palpi, front and top of thorax, dorsal line, and lateral bands
on abdomen black. Antennae black. Underside cinereous white

;

markings as above, but more subdued. Body and legs pale ; legs

with black spots.

Expanse If inch,

Bengal. In Coll. A. E. Russell.

A. MARMORATA, n. Sp. (PI. XXXIII. fig. 3.)

Male diudi female white, with thinly dispersed short reddish strigge:

fore wing with an oblique basal, double subbasal, and submaro'inal

transverse ferruginous bands, a streak (which also forms a discal

ringlet) longitudinally from the subbasal band to exterior margin,
where there are some pointed lunules of the same colour : hind wing
with a subbasal oblique band and narrow wavy ferruginous discal

line, the latter with lower exterior border and pointed lunules of the

same colour : exterior margins with a narrow wavy ferruginous line.

Body ferruginous ; spot on tegulse and dorsal streak on abdomen
white. Underside pale cinereous brown, with slightly apparent
blackish discal and submarginal streaks on fore wing, narrow discal

spot, subbasal and outer transverse lines on the hind wing, and wavy
marginal line. Antennte and legs blackish-streaked.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell; F. Moore.

Genus Psyra, Walk.

PsYRA CUNEATA, Walk. Cat. Lep. Het. B. M. xxi. Geom. p. 483.

P. ANGULIFERA.

Scotosia anffuli/era, "Walk. ib. xxxv. Suppl, v. p. 1687.

Darjeeling.

P. SIMILARIA, n. sp. (PI. XXXIII. fig. 1.)

Male pale greenish saffron-yellow : fore wing with three submar-
ginal jet-black spots ; the first small, triangular, and near the apex

;

the next nearly midway beneath, elongated, bidentated exteriorly

;

the third the largest and near the posterior border, triangular with
the angle pointing to the base, and slightly excavated exteriorly ; a
transverse discal series of black dots, a distinct discal spot ; three

subbasal transverse spots, the lowest triangular, and a single spot at

the base : both wings with a marginal row of black dots, most di-

stinct on the fore wing : hind wing pale cinereous yellow, with cine-

reous speckles and discal spot, and two outer curved cinereous bands,

the inner band narrow, the outer distinct. Palpi and three spots on
top of the thorax black.

Expanse l^ inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.
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Remark.—Allied to P. cuneata, but may be distinguisbed by the

exterior margin of both wings not being angled in the middle, and

by the cinereous bands of the hind wing being curved and not straight

and broadly diffused as in P. cuneata.

Gandaritis, n. g., Moore.

Male. Palpi ascending, pilose, compressed ; third joint small,

conical. Thorax moderate. Abdomen long, attenuate. Antennae

simple. Wings very large, elongated, broad : fore wing arched

;

apex slightly falcate; exterior margin oblique, posterior angle rounded;

hind margin straight: hind wing produced, extending considerably

beyond the posterior angle of fore wing ; anterior margin convex,

apex rounded. Legs smooth, long ; hind tibiae with four apical spurs.

Gandaritis flavata, n. sp.

Male yellow : fore wing with a ferruginous-yellow darlc-brown-

bordered medial transverse band, the inner border oblique and wavy,

the outer border extending obliquely towards the exterior inargin

and then retracting to the posterior margin close to the inner border;

both borders of the band with a contiguous less-distinct brown line,

and near the costa is a brown discal spot ; base of the wing streaked

with ferruginous ; a brown lunular line from the angle of the baud

to the apex of the wing, beneath which the exterior margin is cine-

reous ; a submarginal pale lunular line diffused within beneath the

angle of the band with yellowish ferruginous : hind wing with a fer-

ruginous medial transverse lunular line ; exterior border suffused with

ferruginous. Palpi and antennae brown. Head and body ferrugi-

nous yellow. Underside much paler : fore wing with an oblique

brown streak from middle of the costa, and another below the apex :

hind wing speckled with brown ; a blackish patch on the middle of

anterior margin, and another above the anal angle. Legs partly

blackish brown.

Expanse 3 inches.

Bengal. In Coll. A. E. Russell.

Genus Cidaria, Treit.

CiDARiA substituta. Walk. Cat. Lep. Het. B.M. xxxv. Suppl. v.

p. 1691.

Darjeeling.

C. iNTERPLAGATA, Gueu. Phal. ii. p. 461.

Darjeeling.

C. INEXTRICATA, Walk. I. c. p. 1691.

Darjeeling.

C. ARGENTILINEATA, 11. Sp. (PL XXXIIL fig. 5.)

Male aiid female cupreous brown : fore wing with a silvery-white

transverse subbasal narrow curved line, near which is a double slightly
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sinuous line ; three subraarginal wavy lines, the two outer lines

slightly diffused, and an outer imperfect series of lunules ; two short

lines at the apex ; submedian veins slightly lined with white : hind
wing and abdomen dark cinereous. Underside cinereous brown, with
indistinct whitish transverse subraarginal lunular lines and marginal
row of spots.

Expanse 1| inch.

Darjeeling. In Coll. A. E. Russell ; F. Moore.

C. AURANTIARIA, n. Sp. (PI. XXXIII. fig. 8.)

Male and female dark brown ; hind wing bright orange-colour :

fore wing with two pale cinereous-yellow subbasal transverse lines

;

an oblique line from the costa beyond extending to below the middle,

where it is indented opposite the exterior margin, returning again to

the costa at one-third from the apex ; a similar oval line beneath
this on the posterior margin, both being outwardly bordered by a

parallel line and a subraarginal lunular line, the latter extending out-

ward to the costa close to the apex ; another line curving from the

apex to the raiddle of exterior margin, beneath which to the posterior

angle are some longitudinal streaks : hind wing with cinereous-brown

abdominal margin and anal streaks, where also the exterior margin
has a blackish line. Abdomen cinereous. Underside paler : fore

wing with a transverse subapical diffused whitish band.

Expanse 1^''^ inch.

Darjeeling.
"^

In Coll. A. E. Russell ; W. S. Atkinson.

C. SIGNATA, n. sp.

Male and female dark cinereous brown : fore wing with a broad
transverse medial band, which is exteriorly constricted below the

middle, and having a narrow white lunular bordered line ; within the

band is a black short recurved transverse discal streak ; at the base

of the wing and contiguous to the outer border of the band are some
transverse paler white lunular lines ; a straight subraarginal white

line, and a short longitudinal white streak below the apex ; a mar-
ginal row of double dots with white borders : hind wing and under-

side paler cinereous brown.
Expanse \-^-^ inch.

Darjeehng. In Coll. A. E. Russell; W. S. xltkinson.

C. viRiDATA, n. sp.

Male and female bright sap-green : fore wing with a broad medial
transverse white-bordered cinereous black band having two inner

parallel lunular black-bordered green lines, between which is a green
discal spot ; base of the wing and exterior border partly blackish,

and with transverse blackish lunular lines : hind wing pale cinereous

brown. Cilia pale ochreous, alternated on the fore wing with black.

Abdomen cinereous brown.
Expanse -^-^ inch.

Darjeeling. In Coll. W. S. Atkinson; F. Moore.
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C. RETICULATA, n. Sp.

Female blackish brown : fore wing with several prominent pale

chocolate-brown irregular bands, each with a yellow-bordered line,

the bands disposed transversely, those at the base intersecting each

other and joined to the outer by a longitudinal subcostal band, which

latter and the outer band contains small dark brown spots with yel-

low borders, the outer band emitting a lower inner point, and out-

wardlv narrow yellow streaks to the exterior margin of the wing :

hind wing cinereous, with three indistinct narrow outer brown bands.

Cilia yellow, with brown points and inner line. Body dark brown,

with cinereous streaks. Underside cinereous brown, darkest at the

base, with narrow blackish-brown sinuous discal band with narrow

white outer border.

Expanse If inch.

Bengal. In Coll. A. E. Russell.

C. CINEREATA, n. Sp.

Male and female cinereous white : fore wing with a dark ferru-

ginous-brown base and apical patch, the latter somewhat blackish

and crossed by a whitish lunular line, a transverse post-medial black-

speckled ill-defined band with white lunular bordered line ; middle

of the wing minutely black-speckled ; a small black discal spot ; a

short ferruginous streak ascending from a black streak from posterior

margin near tlie angle : both wings with marginal brown spots.

Ciha pale yellow. Palpi, head, and thorax ferruginous brown. Ab-

domen cinereous. Underside paler ; base and apex of fore wing

blackish cinereous, with oblique subapical pale band : hind wing with

a discal dot and indistinct outer line.

Expanse \\ inch.

Bengal. In Coll. A. E. Russell; F. Moore.

Remark.—Allied to Cidaria russata.

C. CALAMISTRATA, n. Sp. (PI. XXXIII. fig. 6.)

Male and female dark ferruginous brown, slightly white-speckled :

fore wing with a broad medial band with sinuous black borders, the

outer border margined with white, the band being blackish at the

sides and white along the middle, the colours being separated by a

transverse sinuous black line with white outer margin ; on the white

ground is a short black discal streak and some lower ringlet marks

;

near the base of the wing is a narrow blackish band, and below the

apex are some black patches traversed by a sinuous white line ; a

black exterior marginal line : hind wing pale cinereous white, with

slight cinereous exterior border and darker marginal line. Cilia alter-

nate brown and cinereous white. Underside cinereous white ; exte-

rior border of fore wing, an oblique broad subapical streak, and con-

tiguous discal spot blackish cinereous : hind wing with a slight cine-

reous discal spot, outer sinuous line, and straight marginal line.

Expanse \^ inch.

Bengal. In Coll. W. S. Atkinson ; F. Moore.
Remark.—Allied to Cidaria russata.



1867.] MR. F. MOORE ON BENGALESE LEPIDOPTERA. 663

C. SUBAPICARIA, n. Sp.

Male and female ferruginous brown : fore wing witli a narrow
blackish transverse subbasal band, and a broad medial band, the

inner border of which is upright, the outer border irregularly ex-

tending towards the exterior margin ; a short whitish oblique sub-
apical streak and a ferruginous-wbite patch at the apex ; a submar-
ginal series of short black longitudinal streaks ; a black marginal

line ; a medial band with some indistinct black markings and a

discal spot : hind wing pale cinereous, with brown marginal line and
discal dot. Underside—fore wing blackish cinereous, with a bent

subapical whitish oblique streak : hind wing paler, with a blackish

discal dot and outer sinuous indistinct line. Legs with whitish

spots.

Expanse If inch.

Darjeehng. In Coll. A. E. Russell ; W. S. Atkinson.

Remark.—Allied to Cidaria russata of Europe.

C. TRISIGNATA, n. Sp.

Male dark brown : fore wing cinereous-fleckled, with several indi-

stinct transverse sinuous black lines ; a basal and a broad medial trans-

verse bands with black-bordered sinuous line and whitish outer mar-
gin ; in the middle band are three black-divisioned whitish discal

spots ; a cinereous streak at the apex and another at the costal end
of the band indistinctly joined by a lower vphitish streak ; marginal
line black, with some white spots : hind wing cinereous brown, with

indistinct discal spot ; anterior border and two submarginal lunular

lines cinereous white ; marginal line as on fore wing.

Expanse 2g inches.

Bengal. In Coll. A. E. Russell.

C. CHALYBEARIA, U. Sp.

Female cinereous brown : fore wing chalybeate-speckled along the
exterior border, and in patches across the disk and at the base ; a

broad medial transverse band formed of blackish diffused lunular

lines, the middle somewhat paler and containing a black dentate

discal mark, before which is a white spot ; base of the wing and ex-

terior border with indistinct blackish lunular lines ; a submarginal
row of white lunules with black points : hind wing paler, with a short

whitish lunular streak from the anal angle. Underside uniform
cinereous brown, with a submarginal row of white dots on both
wings.

Expanse If inch.

Darjeeling; Cherra Poonjee. In Coll. A. E. Russell; F. Moore.

C. OBSCURATA, n. sp. (PL XXXIII. fig. 7.)

Male dark luteous brown : fore wing with a broad medial trans-

verse darker band with narrow yellowish black-bordered lines, the
inner line bent inward below its middle, the outer line lunular with
he points extending inwardly along the veins ; within the band are
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two black transverse lunular lines and a medial series of circular

marks ; two similar transverse lines near the base of the wing, and

two submarginal irregular but less distinct lines, the latter black-

streaked before the apex and along the outer border ; some black

spots between the second and third basal Unes : hind wing cinereous

brown basally, partly luteous exteriorly, with submarginal lunular

luteous lines. Underside paler ; costa and subapical patch luteous

yellow ; two black spots before the apex : hind wing with a black

discal spot and indistinct outer sinuous lines.

Expanse If inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

C. CERVINARIA, n. Sp.

Male blackish fawn-colour : fore wing with a dark velvety-brown

transverse subbasal and a discal band, both with irregular margins

and with a narrow yellow-bordered line ; some similar-coloured spots

between the bands posteriorly and others anteriorly on the costa ; a

small similar spot on the costa near the base, and three others before

the apex ; interspace before and exterior to the discal band diffused

with ferruginous : a dark marginal line to both wings : anal tuft

yellowish. Underside paler : fore wing with some blackish costal

spots and pale-bordered discal transverse line : hind wing with a

black discal spot and outer sinuous pale-bordered line. Cilia brown,

with yellowish inner line.

Expanse 1^ inch.

Bengal. In Coll. A. E. Russell.

C. AURATA, n. sp.

Male bright golden-yellow : fore wing with a broad basal and a

posteriorly narrow medial transverse dark brown band, bordered by

a pure-white sinuous line and traversed by some narrow white streaks;

exterior border of the wing dark brown, with a yellow streak below

the apex and a spot on middle of exterior margin ; a submarginal

and a marginal line of pure-white lunules : hind wing cinereous

yellow, with some indistinct rows of whitish spots. Underside duller-

coloured ; bands on the fore wing indistinct, hind wing with several

transverse white-speckled lines, and a marginal row of white spots

to both wings.

Expanse 1 g inch.

Bengal. In Coll. A. E. Russell ; F. Moore.

Fam. EuBOLiDiE.

Genus Anaitis, Dup.

Anaitis medmaria.

Orsonoba medmaria, Walk. Catal. Lep. Het. B. M. xxvi. Geom.

p. 1521.

Eubolia recijaroca, Walk. ib. xxxv. Suppl. v. p. 1698.

Darjeeling.
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Tribe Crambices.

Fam. Gallerid^.

Genus Propachys, Walk.

Propachys nigrivena, Walk. Cat, Lep. Het. B.M. xxvii. p. 7.

P. unealis, n. sp. (PI. XXXIII. fig. 17.)

Male yellow. Labial palpi massive, broad, compressed, squamosa;
joints compact. Maxillary palpi slender, clavate, slightly pilose.

Proboscis stout. Antennae setulose. Body robust ; abdomen extend-

ing beyond the hind wings. Legs stout ; fore tibise fringed beneath;

middle and hind legs long; hind tibiae with four long spurs. Fore
wings elongated, narrow, slightly rounded at the apex ; hind wing
broad, apex acute. Fore wings pale yellow, with a blackish-red nar-

row line between each vein : hind wings pale golden-yellow. Cilia

whitish, that of the fore wing with a blackish-red inner line.

Expanse 1^2 inch.

Darjeeling. In Coll. W. S. Atkinson ; F. Moore.

P. fascialis, n. sp.

Female. Fore wing bright chrome yellow ; a narrow black line

along the exterior veins, and a similar line between each vein, the

black forming a suffused fascia from the middle of the outer margin;

a black line from the base of the wing below the cell : hind wing and
abdomen blackish purple. Palpi, head, thorax, and antennae chrome
yellow. Underside as above. Legs blackish.

Expanse 1 inch.

Bengal, In Coll. F. Moore.

Genus Toccolosida, Walk.

ToccoLosiDA RUBRiCEPS, Walk. Cat. Lep. B. M. xxvii. p. 14.

Silhet. In Coll. W. W. Saunders, Esq.

Apsarasa, n. g., Moore.

Palpi stout, erect, projecting above the head ; second joint broad,

compressed, covered with dense adpressed short hair- like scales

;

third joint cylindrical, naked, two-thirds the length of the second.

Antennae setulose. Head broad, prominent, with a short acute

conical point projecting forward from the vertex. Body stout ; ab-

domen long, extending one-third its length beyond the hind wings

;

apex tufted. Legs stout, squamose ; fore legs slightly pilose be-

neath ; mid tibiae with one pair and hind tibiae with two pairs of stout

spurs, one in each pair short ; tarsi set with short bristles beneath.

Fore wings elongate ; costa convex at the base ; apex rounded ; ex-

terior border very oblique, convex, forming a rounded margin to one-

third of the hind border : hind wings short, trigonate; apex rounded,

exterior border convex, excavated below the apex.

Proc. Zool. Soc— 1867, No. XLIII.
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ApSARASA RADIANS.

Apatela radians, ^e&tvf. Cab. Orient. Ent. p]. 28. f. 4 (1847).

Glottula radians, Walk. Catal. Lepid. Het. B. M. Noct. pt. xv.

p. 1668.

Remark.—I am uncertain about the position of this genus, and
place it here with doubt.

Fam. CrambidjE.

Genus Eschata, Walk.

Syn. Chcerecla, Walk. Suppl. p. 634.

Eschata gelida, Walk. Cat. Lep. Het. B. M. ix. Noct. p. 133.

Darjeeling.

Genus Apurima, Walk.

Apurima xanthogastrella. Walk. ib. xxvii. p. 194 (1863).

Rupela degenerella. Walk. ib. xxviii. p. 524.

Lithosia cramboides,Wa\\i. ib. xxxi. Sappl. i. p. 230 (1864).

Genus Scirpophaga.

Scirpophaga auriflua, Zeller, Monogr. Chilo. et Cramb. p. 2

(1863).

Calcutta.

S. GiLviBERBis, Zellcr, ib. p. 2 (1863).

Brihaspa, n. g., Moore.

Male. Labial palpi porrect, slightly recurved, slender, smooth,
pointed at the apex ; second joint twice the length of the third.

Maxillary palpi less than half the length of the labial, fringed. An-
tennae minutely pectinated ; basal joint thick. Head narrow, pro-

truding in front, conical. Thorax stout. Abdomen attenuated, com-
pressed at the sides ; apical tuft prominent. Legs smooth, slender,

long ; hind legs very long (the tibia and tarsus together being three-

quarters of an inch) ; hind tibiae with four long spurs. Wings elon-

gate, broad : fore wing acute at the apex ; costa arched at the base

;

exterior margin slightly convex, oblique : hind wing produced at the

apex ; exterior margin slightly recurved ; anal angle rounded. Cilia

broad.

Brihaspa atrostigmella, n. sp. (PL XXXIII. fig. 13.)

Male pure white, glossy : fore wing with a black curved bar or

brand at the base of the costa, beneath which is a small black spot

;

two black spots at the end of the cell, and an oval spot beneath
them near the posterior margin ; two pale yellow maculated trans-

verse streaks obliquely before the apex, and two similar-coloured
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spots above the anal angle of the hind wing. Labial and maxillary
palpi and eyes black. Fore legs blackish.

Expanse I^ inch.

DarjeeUng. In Coll. W. S. Atkinson ; F. Moore.

Ramila, n. g., Moore.

Male. Labial palpi porrect, slender ; second and third joints ot

equal length ; third joint pilose, pointed. Maxillary palpi extending

beyond the head to near the tip of the labial, pilose, tufted at the apex.

Proboscis small. Head large, broad, prominent, projecting consider-

ably beyond the eyes, oval in front. Antennae minutely serrated. Body
rather stout ; abdomen extending beyond the hind wings. Legs mode-
rate ; fore tibiae incrassate, pilose beneath ; hind tibiae with four rather

long spurs. Fore wings elongate ; costa nearly straight ; apex much
produced and slightly falcate ; exterior margin straight, very oblique,

angle rounded
;
posterior margin convex in the middle : hind wings

trigonate ; apex produced and slightly falcate ; anal angle truncate.

Ramila marginella, n. sp. (PL XXXIIL fig. 16.)

Male silvery white : fore wing with numerous short tranverse lu-

nulate iridescent wrinkles ; a narrow cupreous-brown marginal band
along the costa ; two oblique transverse narrow brown lines, the outer

line submarginal and irregular, the inner line rather indistinct and ter-

minated by two small brown discal spots, another similar spot being
situated some distance within the cell. Two short transverse narrow
brown lines crossing the lower part of the hind wing. Both wings with
a narrow black lunular line to the exterior margin. Cilia of both wings
pale ferruginous, edged with cinereous, the division being by a narrow
black lunular line. Sides of head in front and palpi above brown.
Fore legs partly brown ; tarsi brown at the base of each joint.

Expanse 14 inch.

Darjeeling. Li Coll. W. S. Atkinson ; F. Moore.

Genus Crambus.

Crambus consociellus, Walk. Cat. Lep. Het. B. M. xxvii. p. 159.

Note.—North America is given in the * Brit. Mus. Catalogue ' as

the habitat of this insect. This I have ascertained to be an error.

Genus Acara, Walk.

ACARA MOROSELLA, Walk. ib. p. 199.

Silhet.

Genus Schosnobius.

ScH(ENOBius MiNUTELLUs, Zellcr, Mouogr. Chilo. et Cramb. p. 5
(1863).

^

Calcutta {W. S. Atkinson).

S. PUNCTELLUS, Zeller, ib. p. 4 (1863).

Calcutta {W. S. Atkinson).
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Genus Calamotropha, Zeller.

Calamotropha atkinsoni, Zeller, ib, p. 9 (1863).

Calcutta (W. S. Atkinson).

Tribe Tortrices.

Fam. Nycteolid^.

Genus Hylophila, Hiibn.

Hylophila falcata, Walk. Cat. Lep. Het. B. M. xxxv. Suppl.

V. p. 1772.

Darjeeling.

H. CHLOROLEUCA.

Tyana chloroleuca, Walk. ib. p. 1777.
Darjeeling.

Genus Tyana, Walk.

Tyana callichlora. (PI. XXXIII. fig. 14.)

Tyana callichlora, Walk. ib. p. 1776.

Darjeeling.

Tyana superba, n. sp. (PI. XXXIII. fig. 15.)

Fore wing pearl-white ; costa, a transverse subbasal band, and an
oblique subapical irregular band dark saffron-yellow, the latter en-

closing a white spot at each end, and both bands black-bordered,

the subbasal on its outer margin, the other on its inner margin

;

costal margin at the apex and cilia anteriorly black ; cilia posteriorly

safiFron-yellow, with black spots : hind wing white. Head and front

of thorax saffron-yellow. Thorax white. Abdomen yellowish.

Antennae and palpi brown, with white spots. Legs white, fore and
middle legs with yellow spots.

Expanse 1^ inch.

Darjeeling. In Coll. F. Moore.

Genus Aphusia, Walk.

? Earias, H.-Sch.

Aphusia speiplena. Walk. ib. xii. Noct. p. 770 (1857).

Micra partita,'WdXk. ib. xxxiii. Suppl. iii. p. 799 (1865).

Fam. ToRTRiciD^.

Genus Cerace, Walk.

Cerace stipatana, Walk. ib. xxviii. p. 422.

C. ONUSTANA, Walk. ib. xxviii. p. 423.

Silhet ; Darjeeling.
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Genus -^MENE, Walk.

-/Emene taprobanis, Walk. Cat. Lep. Het. B. M. ii. Bombyces,
p. 542.

Calcutta ( W. S. Atkinson).

Tribe Tineines.

Fam. TiNEiDiE.

Genus Tinea.

Tinea longicornis, Stainton, Trans. Ent. Soc. Loud. v. n. s.

p. 113.

Calcutta.

Genus Porsica, Walk.

PoRSicA iNGENs, Walk. Cat. Lep. Het. B. M. xxxv. Suppl. v.

p. 1823.

Genus Alavona, Walk.

Alavona barbarella, Walk. ib. xxviii. p. 515.

Fam. Hyponometitid^.

Genus Atteva, Walk.

Syn. Amblothridia, Wallengren ; Corinea, Walk.

Atteva niveigutta, Walk. ib. ii. Bomb. p. 526.

Corinea niveiguttella, Walk. ib. xxviii. p. 542.

Larva feeds on Ailanthus excelsus, residing in a common very fine

web. At times a perfect pest, denuding the tree of its leaves.

—

Dr.
Bonavia.

Hyponomeuta lineatonotella, n. sp. (PI. XXXIII. fig. 18.)

Fore vping dark cream-vphite, marked with four black longitudinal

subcostal lines, one basal and two subbasal black spots, a series of

six subapical spots, and a row of spots along the apical and exterior

margins ; base of costa also black : hind wing cinereous brown.

Cilia white. Head, thorax, palpi and legs cream-white, with black

spots. Abdomen pale ferruginous. Antennae white.

Expanse 1|- inch.

Darjeeling. In Coll. F. Moore.

Fam. Plutellid^.

Genus Cerostoma, Latr.

Cerostoma rugosella, Stainton, Trans. Ent. Soc. Lond. v,

n. s. p. 113.

Calcutta {W. S. Atkinson).

C. albofasciella, Stainton, ib. v. u. s. p. 114.

Calcutta {W. S. Atkinson).
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Fam. Gelechid^.

Genus Depressaria, Haw.

Depressaria ricini, Atkinson ; Stainton, ib. v. n. s. p. 1 15.

Calcutta.

Larva feeds on the castor-oil plant (Ricinus communis), rolling up
the edge of a leaf.— W. S. Atkinson.

D. ziZYPHi, Atkinson ; Stainton, ib. v. n. s. p. 115.

Calcutta.

Larva feeds on Zizyphus jujuba.— W. S. Atkinson.

D. ? ricinella, Atkinson; Stainton, ib. v. n. s. p. 110.

Calcutta.

Larva feeds on Ricinus communis, rolling up the edge of a leaf.

—

TF. S. Atkinson.

Genus Binsitta, Walk.

? Cryptolechia, Zell.

Binsitta niviferana. Walk. Cat. Lep. Het. B. M. xxix. p. 832.

Genus Gelechia, Zeller.

Gelechia hibisci, Atkinson ; Stainton, Trans. Ent. Soc. Lond.
v. n. s. p. 117.

Calcutta.

Larva feeds on the tops of the yeWovi Hibiscus.— W. S. Atkinson.

G. pubescentella, Stainton, ib. v. n. s. p. 117.

Calcutta {W. S. Atkinson).

G. siMPLiciELLA, Stainton, ib. v. n. s. p. 118.

Calcutta (?r, (S. Atkinson).

Genus Parasia, Dup.

Parasia apicipunctella, Stainton, ib. v. n. s. p. 119.

Calcutta (W. S. Atkinson).

Genus Anarsia, Zeller.

Anarsia CANDIDA, Staintou, ib. v. n. s. p. 1 14.

Calcutta {W. S. Atkinson).

Genus QIcophora, Zeller.

CEcoPHORA suBGANOMELLA, Staiuton, ib. v. n. s. p. 1 19.

Calcutta (JF. S. Atkinson).

Genus Btjtalis, Treit.

BuTALis triocellata, Stainton, ib. v. n. s. p. 120.

Calcutta (TF. S. Atkinson).
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Fam. Gracillarid^.

Genus Gracillaria, Zeller.

Gracillaria auricilla, Stainton, ib. v. n. s. p. 120.

Calcutta (W. S. Atkinson).

G. FALCATELLA, Staintou, ib. V. n. s. p. 121.

Calcutta (W. S. Atkinson).

G. USTULATELLA, StaiiitoD, ib. V. n, s. p. 121.

Calcutta ( W. S. Atkinson)

.

G. RESPLENDENS, Staiuton, ib. i. 3rd ser. p. 294, pi. 10. f. 4.

Calcutta (W. S. Atkinson).

G. QUADRiFASCiATA, Staiutou, ib. p. 295, pi. 10. f. 5.

Calcutta.

Larva mines the underside of the leaves of TJrena lobata.— W. S.

Atkinson.

G. GEMONiELLA, Staiutou, ib. p. 297, pi. 10. f. 6.

Calcutta {W. S. Atkinson).

G. TERMiNALi^, Staiuton, ib. p. 298, pi. 10. f. 8.

Calcutta.

Larva mines the underside of the leaves of Terminalia catappa.—
W. S. Atkinson.

G. NiTiDULA, Stainton, ib. p. 299, pi. 10. f. 9.

Calcutta ( W. S. Atkinson)

.

Genus Coriscium, Zeller.

CoRisciuM ORiENTALE, Staiuton, ib. iii. n. s. p. 301.

Calcutta.

Larva feeds on the flower-buds of a species oi Bauhinia.— W. S.

Atkinson.

Genus Ornix, Zeller.

Ornix albifrons, Stainton, ib. v. n. s. p. 122.

Calcutta {W. S. Atkinson).

Fam. Elachistid^.

Genus Lozostoma.

Lozostoma flavofasciata, Stainton, ib. v. n. s. p. 124.

Calcutta (W. S. Atkinson).

L. semisulphurea, Stainton, ib. v. n. s. p. 125.

Calcutta (IF. S. Atkinson).
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Genus Cosmopteryx, Hiibn.

CosMOPTERYX ASiATiCA, Stainton, ib. v. n. s. p. 122.

Calcutta {JF. S. Atkinson).

C. SEMicocciNEA, Staiiiton, ib. v. n. s. p. 123.

Calcutta (JF. S. Atkinson).

C. ^NEELLA, Stainton, ib. v. n. s. p. 124.

Calcutta (W. S. Atkinson).

Grenus Atkinsonia, Stainton,

Atkinsonia clerodendrella, Stainton, ib. v. n. s. p. 125.

Calcutta.

Larva feeds on tlie tops of Clerodendron, drawing together the

leaves with a white web.— W. S. Atkinson.

Fam. LiTHOCOLLETIDiE.

Genus Lithocolletis, Zeller.

LiTHOCOLLETis BAUHiNi^E, Atkinson; Stainton, ib, iii.n. s. p. 303.

Calcutta.

Larva mines the upper cuticle of the leaves of Bauhinia purpurea.
— TF. S. Atkinson.

Fam. Lyonetid^.

Genus Phyllocnistis, Zeller.

Phyllocnistis citrella, Atkinson ; Stainton, ib. iii. n. s. p. 303.

Calcutta.

Larva feeds on a species of Citrus.— W. S. Atkinson.

Additional Species.

Tribe Papiliones.

Fam. Papilionid^.

Papilio elephenor, Doubleday, Ann. Nat. Hist. xvi. p. 305;
Westw. Cab. Orient. Ent. pi. 31. f. 2, 3.

Silhet.

P. BOOTES, Westw. Ann. Nat. Hist. ix. p. 38 ; Arc. Ent. pi. 31.

P. gyas, Westw. Arc, Ent. pi. 11. f. 1.

P. EVAN, Doubleday, Ann. Nat. Hist. xvi. p. 235 ; Gen. Diurn.

Lep. pi. 2. f. 1 ; Westw. Orient. Ent. pi. 31. f. 1.

Silhet.

P. megarus, Westw. Arc. Ent. pi. 52. 1'. 3.



1867.] MR. F. MOORE ON BENGALESE LEPIDOPTERA. 673

Fam. PlERIDiE.

PiERis SETA, Moore, p. Z. S. 1857, p. 102, pi. 44. f. 3, $ .

Fam. Danaid^.

EuPLCEA ALCATHOE, Godt. Enc. Meth. ix. p. 178.

Fam. Nymphalid^.
Messaras alcippe.

Papilio alcippe. Cram. iv. t. 389. f. G, H.
Silhet.

Atella sinha, KoUar, Hiigel's Kaschmir, iv. p. 438.

Atella egista auctorum.

Neptis radha, Moore, Cat. Lep. E. I. C. i. p. 166, pi. 4a. f. 4,

N. SOMA, Moore, P. Z. S. 1858, p. 9, pi. 49. f. 6.

Silhet.

Athyma ranga, Moore, Cat. Lep. E. I. C. i. p. 175, pi. 5a. f. 6.

DiLiPA MORGiANA, Westw. (Moore, ib. i. p. 201, pi. Qa. f. 5).

Khasia Hills {Dr. Jerdon).

Adolias adima, Moore, ib. i. p. 194 ; Trans. Ent. Soc. Lond. v.

n. s, p. 7^'

A. JAHNU, Moore, ib. p. 192 ; ib. v. n. s. p. 74.

A. EVELINA, Stoll, Cram. Suppl. v. t. 28. f. 2, 2 B.

A. SANCARA, Moore, I. c. i. p, 195; Trans. Ent. Soc. Lond. v.

n.s. pi. 9. f. 1.

A. IVA, Moore, I. c. i. p. 195 ; ib. v. n. s. pi. 8. f. 2.

Nymphalis delphis, Doubleday, Ann. Soc. Ent. France, 1843,

p. 217, pi. 7.

Amathusia amythaon, Doubleday, Ann. Nat. Hist. xix. p. 175;
Westw. Cab. Orient. Ent. pi. 19. f. 1-3.

Silhet.

Enispe cycnus, Westw. (Moore, Cat. Lep. E. L C. i. p. 212).

Thaumantis nourmahal, Westw. Trans. Ent. Soc. Lond. iv.

n.s. p. 178, pi. 18. f. 1, la.

Fam. SatyriDjE.
NeORINA KRISHNA.

Cyllo krishna,'Wesivf. & Hewits. Gen. Diurn. Lep. p. 361.
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Debis bhairavAj Moore, Cat. Lep. E. I. C. i. p. 217.

D. SCANDA, Moore, ib. i. p. 218.

D. NADA, Moore, ib. i. p. 218.

D. KANSA, Moore, ib. i. p. 219.

D. sinorix, Hewitson, Exot. Butt. 1862, pi. 131. f. 19, 20,

Mycalesis sanatana, Moore, /. c. i. p. 231.

Yphthima HYAGRivA, Moorc, ib. i. p. 236.

Y. NARAsiNGHA, Moore, ib. i. p. 236.

Melanitis LAIS, Fabr. (Cram. ii. 1. 1 10. f. A, B).

Fam. ErycinidjE.

DoDONA DTP^A, Hcwits. Exot. Butt. 1865, pi. .

D. ADONiRA, Hewits. ib. pi. .

Fam. LYCiENiDiE.

Genus Polyommatus, Latr.

PoLYOMMATUs LAius, Cram. Pap. Exot. iv. t. 319. f. D, E.

Calcutta.

Larva feeds on Zizyphus.— W. 8. Atkinson.

Genus Chrysophanus, Hiibn.

Chrysophanus tim^us.

Papilio timeeus, Cram. Pap. Exot. t. 146. f. E, F, 9 -

Genus Ilerda, Doubleday.

Ilerda androcles, Doubl. Gen. Diurn. Lep. pi. 75. f. 2, d

.

Darjeeling.

I. MOOREi, Hewitson, 111. Diurn. Lep. Lye. pt. 2. p. 58, cJ

.

Genus Aphn^eus, Hiibn.

Aphn^us ictis, Hewits. ib. p. 61, pi. 25. f. 8, 9.

Calcutta.

Genus Amblypodia, Horsf.

Amblypodia quercetorum, Boisd. (Moore, Cat. Lep. E. I. C.

i. pi. 1 a. f. 7).

Darjeeling.

A. perimuta, Boisd. (Moore, ib. i. p. 42).

Silhet.
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?AmbLYPODIA RAMA.

Thecla ruma, KoUar, Hiigel's Kaschmir, iv. p. 412, t. 4. f. 1, 2.

Darjeeliag {W. S. Atkinson).

A. FULGiDA, Felder.

Genus Myrina, Godart.

MVRINA AMYNTOR.

Papilio amyntor, Herbst, Pap. t. 300. f. 5, 6.

Silhet {W. S. Atkinson).

M. ONYX.

Thela onyx, Boisd. ; Moore, Cat. Lep. E. I. C. i. p. 30.

Myrina syrinx, Felder, Sitz. Akad. Wiss. Wien (1860) ; Hewits.

111. Diurn. Lep. Lye. pt. i. p. 34, pi. 14. f. 32, 33.

Darjeeling.

Fam. Sphingid^.

Calymnia panopus, Cram. pi. 224. f. A, B ; Westw. Cab. Orient.

Ent. pi. 6. f. 2.

Silhet.

Macrosila nvctiphanes, Walk. Catal. Lep. Het. B. M. viii.

p. 209.

Silhet.

Panacra automedon. Walk. ib. p. 154.

Silhet.

P. mydon. Walk. ib. p. 155.

Silhet.

P. variolosa, Walk. ib. p. 156.

Silhet.

P. scAPrLARis, Horsf. (Walk. ib. p. 157).

Tkyreus elegantulus, H.-Schseff. Lep. Spec. Nov. i. f. 479 (1856).

Silhet.

P. TRUNCATA, Walk. ib. p. 160.

Silhet.

P. ASSAMENSis, Walk. ib. p. 160.

Silhet.

Philampelus sericeus, Walk. ib. p. 181.

Silhet.

Elibia dolichus, Westw. Cab. Orient. Ent. pi. 30. f. 1.

Silhet.
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Darapsa hypothous. Cram. pi. 285. f. F.

Calcutta.

Feeds on Nauclea kadamba
;
pupa in folds of leaves.

—

A. Grote,

Esq.

Perigonia macroglossoides. Walk. Catal. Lep. Het. B. M.
XXXV. Suppl. p. 1851.

Darjeeling (W. S. Atkinson).

Ch(Erocampa pallicosta, Boisd. (Walk. ib. viii. p. 145).

C. elpenor, Linn.

Macroglossa triopus, Westw. Cab. Orient. Ent. pi. 6. f. 4.

Silhet.

^ote.—Add the synonyms as follows to the species of Sphingidce

described in ' Proc. Zool. Soc' 1865, pp. 793, 794.

Basiana superba, Moore, P. Z. S. 1865, p. 793.

Syn. Basiana bilineata,Wa\k. I. c. Suppl. v. p. 1857 (1866).

Ambtjlyx substrigilis, Westw. (P. Z. S. 1865, p. 793).

Syn. Amhulyx maculifera, Walk. I. c. Suppl. v. p. 1851, $ .

Pergesa castor, Boisd. (P. Z. S. 1865, p. 794).

Syn. Pergesa ue^a^a. Walk. I. c. Suppl. v. p. 1853.

Tribe Bombyces.

Fam. .^geriid^.

Lenyra astaroth, Westw. Cab. Orient. Ent. pi. 6. f. 5.

Sikkim (Lieut. Beavan).

Fam. Zygm^ium.

Zyg^na cashmirensis, KoUar, Hugel's Kaschrair, iv. p. 459,

pi. 19. f. 6.

Darjeeling {A. Grote, Esq.).

Fam. Agaristid^e.

Eusemia amatrix, Westw. Cab. Orient. Ent. pi. 33. f. 4.

E. aruna, Moore, Cat. Lep. E. L C. ii. p. 288, $

.

E. pROxiMA, Walk. Cat. Lep. Het. B. M. i. p. 50.

Assam.

E. BASALis, Walk. ib. p. 53.
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E. VETULA, Hiibn. Zutr. f. 657.

Silhet.

Ph^egorista catocalina, Walk. Cat. Lep. Het. B. M. xxxv.
Suppl. V. p. 1859.

Bengal {collected by A. E. Russell).

Fam. LiTHOsiiD^.

Peridrome orbicularis, "Walk. ib. ii. p. 445.

Aganopis subquadrata, Herr-Schseff. Lep. Spec. Nov. p. 70, f. 501

.

Cherra Poonjee {Col. Buckley).

EuPLociA membliaria, Walk. I. c. ii. p. 448.

Neochera dominia, Cram. t. 263. f. A, B.

Cherra Poonjee {Col. Buckley).

N. MARMOREA, Walk. ib. vii. p. 1674.

Silhet.

Hypsa silvandra. Cram. t. 369. f. D.

Silhet.

Philona inops, Walk. I. c. ii. p. 457.

Silhet.

Lithosia servia, Walk. ib. ii. p. 506.

L. TETRAGONA, Walk. ib. ii. p. 510.

Silhet.

L. VAGESA, Moore, Cat. Lep. E. T. C. ii. p. 304.

Darjeeliug,

Cyana DETRiTA, Walk. /. c. ii. p. 529.

Silhet.

DoLiCHE GELiDA, Walk. ib. ii. p. 529.

Silhet.

Barsine linga, Moore, Cat. Lep. E. L C. ii. p. 301.

Darjeeling.

Agrisius gijttivitta. Walk. /. c. iii. p. 723.

Darjeeling {W. S. Atkinson)

.

Sesapa excurrens, Walk. ib. xxxi. Suppl. i. p. 255.

Cherra Poonjee.

S. DECURRENS, Walk. ib. p. 255.

Darjeeling.
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BizoNE siGNA, Walk. Cat. Lep. Het. B. M. xxxi. Suppl. ii. p. 550.

Silhet.

B. ARAMA, Moore, Cat. Lep. E. I. C. ii. p. 306, pi. 7a. f. 10.

NuDARiA suBCERViNA, Walk. l.c. xxxi. Suppl. i. p. 274.

In Coll. W. S. Atkinson, Esq.

N. MARGARiTACEA, Walk. ib. p. 275.

In Coll. W. S. Atkinson, Esq.

N. MARGARITARIA, Walk. ib. p. 275.

In Coll. W, S. Atkinson, Esq.

Fara. Chalcosiid^.

Cyclosia fuliginosa. Walk. ib. ii. p. 418.

Silhet.

C. viRGiNALis, Herr.-Schaeff. Lep. Exot. Spec. Nov. i. f. 4.

C. subcyanescens, Walk. /. e. ii. p. 417.

Silhet.

MiLioNiA GLAXJCA, Cram. t. 363. f. D.

Silhet.

Chalcosia adalifa, Doubleday (Walk. /. c. ii. p. 421).

Silhet.

C. ZEHMA, Herr.-SchflF. Lep. Exot. Spec. Nov. i. f. 3.

Silhet.

Laurion CIRCE, Boisd. ; Herr.-Schff. Lep. Exot. Spec. Nov. i.

f. 2.

L. metallica, Walk. Cat. Lep. Het. B. M. ii. p. 426.

Cherra Poonjee {Col. Buckley).

Eterusia TRICOLOR, Hope, Tr. Linn. Soc. xviii. p. 445, pi. 31.

f.4.

Darjeeling (^W. S. Atkinson, Esq.).

E. RiSA, Doubleday, Zoologist, ii. p. 468.

Silhet.

E. RAJA, Moore, Cat. Lep. E. I. C. ii. p. 320, pi. 8a. f. 2.

Darjeeling.

E. pulchella. Walk. /. c. ii. p. 431.

Darjeeling.

Syntomis ochsenheimeri, Boisd. Monogr. Zyg. pi. 7. *. 4.
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S. iMAON, Cram, t. 248. f. E.

Silhet.

S. DivisA, Walk. Cat. Lep. Het. B. M. i. p. 131.

Silhet.

S. MELAs, Walk. ib. p. 133.

S. viTREA, Walk. ib. p. 1594.

Silhet.

Hypopola thelebas, Cram. pi. 150. f. D.

Phauda flammans, Walk. I. c. i. p. 257.

SoRiTiA LEPTALTNA, Kollar, Hijgel's Kaschmir, iv. p. 462.

Silhet.

Retina rubrivitta, Walk. /. c. ii. p. 439.

Silhet.

Herpa venosa, Walk. (Moore, Cat. Lep. E. I. C. ii. pi. 8a. f. 6).

Celerena DIVISA, Walk. Trans. Ent. See. Lend. Srdser. i. p. 72.

Silhet.

Nyctemera cenis, Cram. t. 147. f. E.

N. interlecta. Walk. Cat. Lep. Het. B. M. ii. p. 400.

Cherra Poonjee.

N. PLAGiFERA, Walk. ib. p. 400.

Silhet.

EuscHEMA FLAVESCENS, Walk. ib. p. 406.

Silhet.

Dyschemon neda, Klug, Neue Schmett. Lc. p. 6, pi. 4. f. 3.

Silhet.

Fam. LiPARiD^.

Pantana dispar, Walk. Cat. Lep. Het. B. M. iv. p. 820.

Calcutta {W. S. Atkinson).

Genusa bigutta, Walk. ib. p. 818.

Calcutta {W. S. Atkinson).

G. delineata, Walk. ib. p. 818.

Silhet.

G. COMPARATA, Walk. ib. xxxii. Suppl. ii. p. 340.

Darjeeling (Tf^. S. Atkinson).
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Aroa socrus, Geyer, Hiibn. Zutr. f. 837, 838.

A. substriffosa, Walk, ib. iv. p. 794.

Silhet.

Bazisa detecta, Walk. Cat. Lep. Het. B. M. xxxii. Suppl. ii.

p. 399.

Calcutta (W. S. Atkinson).

Artaxa subfasciata. Walk. ib. p. 332.

Darjeeling ( W. S, Atkinson).

A. digramma, Boisd. Icon. Reg. Anim. Ins. p. 508, pi. 86. f. 4.

A. guttata, Walk. ib. iv. p. 795.

Calcutta {W. S. Atkinson).

A. jusTici^, Moore, Cat. Lep. E. I. C. ii. p. 352.

Calcutta.

Larva feeds on AEschynomene sesban, Duranta, Zizyphus, and
Justicia.—A. Grote, Esq.

Charnidas litura, Walk. Catal. Lep. Het. B. M. iv. p. 797.

Penora silhetica, Walk. ib. xxxii. Suppl. ii. p. 341.

Silhet.

Odagra devestita, Walk. ib. p. 402.

Darjeeling {W. S. Atkinson).

EuPROCTis lunata. Walk. ib. iv. p. 837-

Calcutta.

Larva feeds on Combretum.—A. Grote, Esq.

E. melanophila. Walk. ib. xxxii. Suppl. ii. p. 349.

Leucoma latifascia. Walk. ib. iv. p. 831.

Darjeeling (^W. S. Atkinson).

E. metamelana, Walk. ib. xxxii. Suppl. ii. p. 349.

Cherra Poonjee {TV. S. Atkinson).

E. gamma, Walk. ib. vii. p. 1731.

E. madana, Moore, Cat. Lep. E. I. C. ii. p. 348.

PSEUDOMESA QUADRIPLAGIATA, Walk. /. C. p. 923.

Silhet.

PiDA APicALis,Walk. ib. xxxii. Suppl. ii. p. 400.

Darjeeling.

Dasychira grotei, Moore, /. c. ii. p. 338.

I), convergens, Walk. /. c iv. p. 868.

Silhet.
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D. MARUTA, Moore, /. c. ii. p. 339.

Darjeeling.

Gazalina venosata, Walk. ib. xxxii. Suppl. p. 398.

G. APSARA.

Dasychira apsnra, Moore, /, c. ii. p. 341.

Olene mendosa, lliibn. Zutr. f. 293, 294.

Rilia lanceolata, Walk. ib. v. p. 10/5.

Enome ampla, Walk. (Moore, /. c. ii. pi. 9a. i\ 4, c^ ).

Calcutta. Female apterous.

Lymantria lineata. Walk. ib. iv. p. 87o.

Silhet.

L. munda, Walk. ib. iv. p. 875.

Cherra Poonjee.

L. BEATRIX, Stoll, Cram. Suppl. v. pi. 40. f. 2, $ .

L. marginata. Walk. ib. iv. p. 877.
Silhet.

L. aryama, Moore, I. c. ii. p. 345.

Dreata HADES, Walk. ib. iv. p. 908.

Silhet.

Jana pallida. Walk. ib. iv. p. 912.

Siliiet.

Tagora patula. Walk. ib. v. p. 1189.

Silhet.

Apha subdives. Walk. ib. v. p. 1180; Moore, Cat. Lep. E, I, C.
ii. pi. 10«. f. 4.

Silhet.

A. LANUGINOSA, Walk. Trans. Ent. Soc. Lond. 3rd ser, i. p. 83;
Cat. Lep. B. M. xxxii. Suppl. ii. p. 512.

Silhet.

Fam. Arctiid^.

Glanycus insolitus, Walk. Cat. Lep. Het. B. M. iii. p. G35.

Silhet.

Hypercompa plagiata. Walk. ib. p. G55.

Silhet.

H. longipennis. Walk. ib. iii. p. dbb.

Silhet.

Proc. Zool. Soc— 1867, No. XLIV.
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II. iMPLETA, Walk. Cat. Lep. Het. B. M. xxxi. Suppl. i. p. 280.

Ill Coll. W. S. Atkinson, Esq.

II. iMPERiALis, Walk. ib. iii. p. 655.

Aloa LACTiNEA, Cram. t. 133. f. D.

Bombyx sanguinea, Fabr. (Donovan, Ins. Ind. pi. 53).

Amerila astr^a, Drury, Ins. ii. pi. 28. f. 4.

In Coll. A. E. Russell.

Spilosoma suffusa, Walk. /. c. iii. p. 677.

S. GOPARA, Moore, I. c. ii. p. 356, pi. 9a. t\ 11.

Arctia iMBUTA, Walk. /. c. iii. p. 614.

AlPHEA ABDOMINALIS, n. Sp.

Male and female. DifFei's from A.fuhohirta in having the spots

larger and more regular in shape, and their interspaces jet-black ; the

hind wing being ochreons yellovF, with two marginal series of black

spots, which are smaller and run more or less into one another ; the

thorax in front is jet-black, and has three rounded white spots and

an oval spot above on each side, the tegulse or shoulder-piece having

only a small black central spot ; the abdomen is reddish ochreous,

longer, and is not hairy, and has the tip, the anal tuft, and a dorsal

and lateral row of spots jet-black.

Expanse, J 2, $ 2| inches.

Darjeeling {Sherwill). In Coll. F. Moore.

Fam. NoTODONTiD^.

Menapia xanthophila, Walk. Cat. Lep. B. M. xxxii. Suppl. ii.

p. 462.

Cyphanta xanthochlora. Walk. ib. xxxiii. Suppl. iii. p. 856.

Cetola dentata, Walk. ib. v. p. 1016.

Phalera sangana, Moore, Cat. Lep E. I. C. ii. p. 433.

P. GROTEi, Moore, ib. ii. p. 434.

Calcutta.

Larva feeds on Ccesalpinia and Cassia fistula.—A. Grote, Esq.

P. cossoiDES, Walk. Trans. Ent. Soc. Lond. 3rd scr. i. p. 80.

Silhet.

IcHTHYURA FULGURiTA, Walk. Cat. Lep. B. M. xxxii. Suppl. ii.

p. 433.

.Calcutta.
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Nerice pallida, Walk. ib. v. p. 1077.

Apela divisa, Walk. ib. v. p. 1093.

Gargetta costigera. Walk. ib. xxxii. Suppl. ii. p. 45.').

Darjeeliog.

Sybrida inordinata, Walk. ib. p. 4()6.

Darjeeling.

Fam. BoMBYCiD^.

Theophila bengalensis.

Bombyx bengalensis, Hutton, Trans. Ent. Soc. Lond. 3rd ser. p. 322.

Neighbourho jd of Calcutta.

Larva feeds on Artocarpiis lacoocha.—A. Grote, Esq.

T. sherwillii, Moore.

Bomhyx sherwillii, Moore, Trans. Ent. Soc. Lond. 3rd ser. p. 423,

pi. 22. f. 1.

Bombyx textor, Hutton, Tr. Ent. Soc. Loud. 3rd ser. p. 309.

The Boro-pooloo Silkworm.

B. crcesi, Hutton, ib. p. 312.

The Nistry or Madrassee Silkworm.

B. FORTUNATUS, Hutton, ib. p. 312.

The Dasee Silkworm.

B. sinensis, Hutton, ib. p. 313.

The Sina or Cheena Silkworm.

B. RELiGiosiE, Heifer, Journ. Asiat. Soc. Beng. vi. p. 41.

The Joree or Deo-mooga Silkworm.

OCINARA LACTEA, HuttOn, /. C. p. 328.

Fara. Drepanulid^.

Oreta EXTENSA, Walk. (Moore, Cat. Lep. E. L C. ii. pi. 1 1 a.

f. 2).

O. sufusa. Walk. Cat. Lep. Het. B. M. v. p. 1 167, $ .

O. OBTUSA, Walk. ib. v. p. 1167.

Silhet.

Fam. Saturniid^.

xVi'TACTJS gxjerini, Moore, P. Z. S. 18.59, pi. 65. f. 3.

AcTiAS LETo, Doubleday, Proc. Ent. Soc. Lond. v. p. 51.

Darjeeling {W. S. Atkinson).
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Saturnia pyretorum, Westw. Cab. Orient. Ent. pi. 24. f. 2.

S. ciDOSA, Moore, Trans. Ent. Soc. Lond. 3rd ser. ii. p. 423,

pi. 22. f. 2.

Darjeeling.

S. LiNDiA, Moore, ib. p. 424, pi. 22. f. 3.

RiNACA zuLEiKA, Hope, Trans. Linn. Soc. xix. pi. 11. f. 5.

Darjeeling (TF. S. Atkinson).

Anther.5;a roylei, Moore, P. Z. S. 1859, p. 2.')6, pi. 04. f. 1.

Darjeeling (Dr. Jerdoii).

Caligula thi beta, Westw. Proc. Zool. Soc. 18.53, p. 166.

Darjeeling (77^. iS. Atkinsoii).

Note.—Loepa viiranda, Atkins., Moore, Trans. Ent. Soc. 1865,

p. 424, has been placed by mistake under the genus Anthercea (see

P. Z. S. 1865, p. 818).

Fam. LiMACODiDiE.

Scopelodes venosa, Walk. Cat. Lep. Het. B. M. v. p. 1 105.

Silhet.

MiRESA BREviLiNEA, Walk. ib. xxxii. Suppl. ii. p. 475.

Darjeehng {W. S. Atkinson).

Chilena similis, Walk. ib. v p. 1071.

Lasiocampa striffHis, Walk. ib. xxxii. Suppl. ii. p. 563.

Nyssia herbifera. Walk. ib. v. p. 1136.

N. latifascia. Walk. ib. v. p. 1 136.

Parasa lepida, Cram. ii. pi. 130. f. E.

Limacodes graciosa, Westw. Cab. Orient. Ent. p. 24. f. 4.

Larva feeds on Euffenia and Mangifera.—A. Grate, Esq.

P. PUNiCA, Boisd., Herr.-Schff. Lep. exot. Spec. Nov. i. f. 177.

Silhet.

P. ISABELLA, Moore, Cat. Lep. E. L C. ii. p. 415.

Larva feeds on the Sal (Shorea robusta).

P. LALEANA, Moore, ib. ii. p. 417-

Calcutta.

Larva feeds on Amona rohitida, Ixora longifora, and Mussenda
frondosa.—A. Grote, Esq.
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P. NARARiA, Moore, ib. ii. p. 415.

Calcutta.

Larva feeds on a species of Crescentia.—A. Grote, Esq.

P. UNicoLOR, Moore, ib. ii. p. 415.

Calcutta.

Larva feeds on Ochna squamosa.—A. Grote, Esq.

LiMACODES APicAns, Walk. Cat. Lep. Het. B. M. v. p. ] 150.

Silhet.

Fam. Lasiocampid^.

Brahm^a certhia, Fabr. (Walk. ib. vi. p. 131 G ; Butler, P. Z.S.

1866, p. 119. f. 1).

Bombyx wallichii. Gray, Zool. Misc. p. 39.

B. spectabilis, Hope, Trans. Linn. Soc. xviii. pi. 31. f. 3.

Sikkim {W. S. Atkinson).

B. wHiTEi, Butler, P. Z. S. 1866, p. 119. f. 2, d-

B. hearseyana, White, MS.
Sikkim {W. S. Atkinson).

Lasiocampa vittata. Walk. l. c. vi. p. 1440.

Odonestis bheroba, Moore, Cat. Lep. E. L C.ii. p.424, pi. I2a.

f. 5, 5 .

Darjeeling.

Trabala l^ta. Walk. (Moore, ib. pi. 12«. f. 7, 7a, c? $ ).

Lebeda nan da, Moore, ii. p. 423, pi. 12 a. f. 3, c? .

L. UNDANS, Walk. Cat. Lep. Het. B. M. vi. p. 1458.

Silhet.

L. latipennis. Walk. ib. vi. p. 1457.

Calcutta.

Larva feeds on Nyctanthes arhortristis and Lugersirceiiua iadica.—A. Grote, Esq.

Pcecilocampa undulosa. Walk. ib. vi. p. 1477.

Sikkim {Lieut. Beavan).

Murlida lineosa. Walk. ib. vi. p. 1440.

Fam. CossiD.E.

Zenzera leuconota, Steph., Walk. ib. vii. p. 1537.

Dum Dum, near Calcutta (Frith).
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Z. coNFERTA, Walk. Cat. Lep. Het. B. M. vii. p. 1536.

Silhet.

Z. PAUCIPUNCTATA, Walk. ib. vii. p. lo'.i?.

Silhet.

Fam. Hepialid^.

Hepialus nipalensis, Steph., Walk. ib. vii. p. 1557.

Phassvs damor, Moore, Cat. Lep. E. I. C. ii. p. 4.37.

P. aboe, Moore, ib. ii.p. 437.

DESCKIPTION OF PLATES XXXII. & XXXIII.

Plate XXXII.

Fig. 1. Cimicodes casfanearia, -p. Q>\(S. \
Fig. 6. Vindusara compositata {S),

2. Agnidra specularia, p. 618. p. 653.

3. GarfSKs sjyecularis, -p. 623. 1 7. Hemeroj)hiIarefr(icfaria.\).Ql2,l.

4. Balima apicafa, p. 01.5. | 8. Bargom fasciaia, p. 634.

5. Xandrames albofasciata, p. 635.
j

9. Selenia decorafa
( $ ), p. 021.

I
10. Corotia cervinaria, p. 625.

Plate XXXIII.

Fig. 1. Psyra similaria, p. 659.

2. Arichanna tramesafa. p. 658.

3. • marTnorafa, p. 659.

4. Cleora decussafa, p. 628.

.5. Cidaria argentilinenfa, p. 660.

0. calamisfriifa. p. 66.3.

Fig. 11. Caprilia specnJaria, p. 649.

12. Acidalia hicq^udafa, p. 643.

13. Brihaspa atrostigmella, p. OfJO.

14. Tyana callichlora, p. 608.

15. supcrha, p. (568.

16. Ramihi murghicUa, p. 66".

obscnrafa, p. 603.
!

17. I'ropachys linealis, p. 6(i5.

8. anrantiaria, p. (>61. ! 18. Hyponomeida f/ncafo7iofcl/a,

'.t. Mrhinippecatenaria^'^ ), p.6.55. i p. 669.

I(t. Sanris dtcussata, \>.&bb. I

June 27, 1867.

Dr. E. Hamilton, V.P.Z.S., in the Chair.

Dr. J. Murie read a memoir on the anatomy of the Pilot Whale
{Globiocephalus melas). Dr. Murie's observations on this animal

were based upon a specimen recently captured off the coast of

Scotland.

This paper will be printed entire in the Society's * Transactions.'

Mr. P. L. Sclater, Secretary to the Society, called attention to the

following noticeable additions to the Society's Menagerie since the

last Meeting, all of the species being novelties to the collection :

—

I. Two Eyton's Tree-ducks {l)endrocijyn<i eytotii), presented by
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the Acclimatization Society of Sydney, New South Wales, being the

specimens referred to by Dr. Bennett in his letters (P. Z. S. 186G,

pp. 149, 417): received May 11th.

2. Two young Night-herons in immature plumage, purchased

May 14th, being apjiarently the young of Nijcticorax cucidlatus

(Wagl.) of Western Africa.

3. Two Yellow-rumped Parrakeets {Platycercus flaveolus, Gould)
from Australia, purchased May 27th.

4. A young Kite, supposed to be the young of the Square-tailed

Kite {Milvus isurus, Gould) from Australia, purchased May 27th.

o. Three Mange's Ground-doves {Geopelia mangcei, Temm., Bp.
Consp. ii. p. 94), purchased June 4th, said to have been received

from Australia, but more probably from Timor.

6. Two Brazihan Tree-ducks {Dendrocygna fulva, Gm.) from
Brazil, received June 6th.

7. A male Rosy-billed Duck (Anas peposaca, Vieill.) from South
America, received June 6th.

8. An Arabian Bustard (Otis arabs, Riipp.) from West Africa,

received June 6th.

9. A Senegal Bustard (Otis senegalensis,y\&\W.) from West Africa,

received June 6th.

Mr. P. L. Sclater exhibited a specimen in spirits of a rare Snake
(Siphlojns Jitzingeri, Tsch. F. P. Kept. p. 57, t. 8), which had been

transmitted alive to the Society by Prof. Nation, C.M.Z.S., of Lima,
but had unfortunately died before reaching England. Prof. Nation

stated the habitat of this species to be the coast of Peru, from the

sea-level to about 700 feet elevation. As there was no example of

this Snake in the National Collection, Mr. Sclater proposed to pre-

sent this specimen to the Trustees in the name of Prof. Nation.

Mr. P. L. Sclater exhibited on behalf of Lord Lilford, F.Z.S.,

a nest and four eggs of the Nutcracker {N^Lcifraga caryocatactes),

taken in the Hochanger Alp, in the north of Styria, in a pine-

forest about 3500 feet elevation, and forwarded to Lord Lilford by

Mr. E. Seidensacher of Cilli.

Mr. A. D, Bartlelt made some remarks on the breeding of the

Rufous Tinamou (Rhynchotis rufescens) in the Society's Aviaries,

which had taken place for the first time this year.

Mr. Bartlett believed this to be the first instance recorded of anv
species of this genus breeding in captivity : the interesting fact of

the male bird performing the office of incubation was supposed to

be likewise hitherto unrecorded.

A more detailed account of the number of eggs laid, period of in-

cubation, and particulars of other birds which have bred in the

Society's Gardens during the present year was promised at a later

Meetinii;.
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The following papers were read :

—

1. Notes on the Habits of the Lyre-bird in Captivity.

By A. D. Bartlett, Superintendent of the Society's Gardens.

On the 9th of April last, the Society acquired a fine example of

the Lyre-bird {Menura sujjerba). It was a young bird, having been

reared from the nest, and was consequently in immature plumage

;

we therefore were unable to determine its sex. This bird, consi-

dering its size, is perhaps tlie most active and quickest-moving bird

known ; its large and powerful legs and feet enable it to run witli

amazing swiftness ; it also jumps or hops not only with great rapi-

dity, but to almost incredible distances. These facts have been

repeatedly stated by persons who have seen the bird in its native

haunts ; and its shy and wary habits have been frequently described.

Notwithstanding the well-known wildness of the species when at

liberty, the individual now under consideration is most remarkable

for its tameness ; it will come readily to the call of the keeper and
perch upon his hand or arm, and in the most gentle manner search

his hand or anything he may hold in it for food. \\\ doing this it ex-

hibits a great amount of inquisitiveness and intelligence; if the closed

hand is held near the ground the bird will grasp it with its foot, and
in a very quiet way try to open it in order to obtain what may be

held in the hand. The bird runs or hops upon the ground or upon
the perches with equal ease ; that is, it runs along the perches that

are horizontal. It scratches on the ground, using the right and left

foot alternately, grasping the clods of earth and pulling them over,

examining the roots and uuderparts most minutely for the smallest

seeds or insects.

The strength of the legs and feet will be better understood from

the fact that the bird will drag about large clods of peat, earth, and

roots upwards of 7 lb. weight. This I have ascertained by weighing

the lumps of earth after the bird had so moved them. Unlike the

gallinaceous birds, the Lyre-bird washes freely, and has never been

seen to dust itself. It has a loud and fine voice ; and, although I

cannot say I have heard its song, the keepers, upon whose veracity

I can place every confidence, assure me that the bird has frequently

sung; and its notes are described to resemble those of a Thrush or a

Blackbird in the commencement, but gradually become much
louder. Its food consists of finely choj)ped meat mixed with a small

quantity of bruised hempseed, earthworms, mealworms, ants' eggs,

and grasshoppers, together with a small quantity of canary and
millet seed. Like most insect-eating birds, the Lyre-bird throws

up the pellets, usually called castings, of the indigestible portion

of its food, such as the wing-cases and legs of beetles and other

insects.

Having made myself tolerably well acquainted with the habits of

this bird since its arrival in the Gardens, I feel inclined to offer an
opinion with reference to its aflfiiiities ; and in so doing I beg to refer

to the habits as noticed in No. 4.5, vol. ii. of ' Land and Water,' in
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which the writer describes the meeting of a number of male birds of

this species, which he supposes were fighting and, as he says, making
a most abominable noise.

A similar meeting of male birds is mentioned by Mr. Wallace as

taking place with the great Bird of Paradise. Mr. Wallace says the

male birds assemble together upon the tops of the tallest trees and
utter their loud and not very pleasing notes.

This, together with what I have observed in captivity, both of the

Menura and the smaller kind of Bird of Paradise, induced me to

consider and search for other characters on which to found an opi-

nion ; I therefore take the habits, voice, feathers, and their arrange-

ment (see Nitzsch's Pterylography, pi. 3. figs. 11-13), together with
the skeleton. Having examined the skeleton of the Menura toge-

ther with that of the Bird of Paradise and a true Corvus, I must say

in general that the Menura and Bird of Paradise present a stronger

likeness to each other than either of them exhibit towards the

genus Coj'vus. In the breadth and form of the skull the Menura
and Bird of Paradise resemble each other remarkably.

In conclusion, I have to remark that the strong and well-marked
resemblance between these birds consists in the voice, food, and mode
of breeding, the large size of the legs and feet, the form of the skull

and skeleton, the structure of the feathers, and their arrangement on
the body ; and to this I may add, the bird belongs to the same
geographical range as the true Paradise-bird : I regard it as an aber-

rant form, or rather as the terrestrial form, the true Paradise-bird

being the arboreal form of the same group.

2. Oil the Form, Size, and Structure of the Viscera of the

Hippopotamus, as compared Avith the same parts in the

Members of the Pachyderm Family and in some other

Animals. By Edwards Crisp, M.D., F.Z.S. &c.

—

Part II.

The inquiry I am about to institute is one of great interest ; time,

however, will only permit me to take a superficial glance at the sub-

ject. I may premise that, with the exception of the Rhinoceros and

Babirussa, I have examined the visceral anatomy of all the pachy-

derms, weighed the various organs, and measured their size and ca-

pacity. I have also in my museum casts and drawings of the dif-

ferent viscera.

I will proceed with the examination as the subjects are arranged

in my last paper. Of the skin-glands of the pachyderms I am un-

able to make a comparative estimate, either from my own investiga-

tions or from the observations of other anatomists ; but in all these

thick-skinned animals, especially in the Elephant, Rhinoceros, and
Tapir, it is probable that large glands exist somewhat similar to those

in the Hippopotamus, although I believe that none of the members
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of this family have the same kind of coloured secretion from the cu-

taneous surface.

The description I have given of the stomach shows that it is one

of the most remarkable, both in form and structure, among the ter-

restrial mammals. In addition to the small vpoodcut in my last paper

I have placed a drawing before the Society representing the interior

of this viscus of the natural size, so that its peculiarities can be readily

seen. I also exhibit casts that I have made of the stomachs of the

Porpoise and Dolphin, with other viscera, so that a comparison may
be made of the gastric cavities of these animals. I likewise place

before the Society a new method of teaching comparative anatomy
(a plan I have shown at the present Paris Exhibition*). It consists

in modelling the viscera in clay to scale, and then taking casts of the

various parts, so that in a small com])ass (in the space of 10 or 12

square inches) the whole visceral anatomy of the animal is seen, as

shown in the specimen of the viscera of the Hippopotamus before

the Society. I do not apologize for this digression, as the subject

is intimately connected with all anatomical and physiological in-

quiries, and it is one, I believe, that may be turned to great prac-

tical account.

Since my paper was brought before the Society, I have seen the

following in the article " Pachydermata," in 'Todd's Cyclopaedia,'

vol. iii. p. 8/1 :
—"The stomach of the Hippopotamus, or, at all

events of the fcetal Hippopotamus, dissected by Daubenton, presents

a very remarkable conformation. Externally it seems to be com-
posed of three parts. The principal portion, extending from the car-

diac extremity to the pylorus, was much elongated, resembling more
a portion of intestine than an ordinary stomachal receptacle. Besides

this central part, extending from the oesophagus to the pyloric valve,

were two long appendages like two csecums, one arising on the right

side of the oesophagus and running along the exterior of the stomach

throughout almost its entire length and then folding backwards, the

other and shorter cul de sac issuing from the posterior aspect of the

cardiac extremity of the stomach and projecting towards the right

side. The construction of the interior of this stomach is still more
extraordinary than its external appearance ; for it is so divided by

septa that food coming into this viscus through the oesophagus may
pass by different channels either into the central portion, which

seems properly entitled to the name of stomach, or into either of the

great diverticula appended to it. The inferior walls of the central

stomach have nine or ten cavities in them, something like those of

the Camel and Dromedary. The lining membrane both of the sto-

mach and diverticula is granular and wrinkled, except by the pylorus,

where the parietes become smooth and folded into numerous plicae

somewhat resembling those of the third stomach of a ruminant,

although there is no probability that rumination occurs in the animal

under consideration."

It will be seen from my account, judging only from the specimen

1 have examined, that the parts described by Daubenton as a])pen-

* Viscera of the Gorilla, and other specimens.
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dices are true and separate stomachs, that the cavities in the third

stomach are not pouches like those of the Camel and Dromedary,

and that there are no folds in the fourth stomach. In tlie new-born

Hippopotamus, as in a young ruminant at birth, it is probable that

the stomach would present some peculiarities not observed at a later

period.

For the better understanding of this subject let me take a hasty

glance at the gastric organ and parts of the intestinal apparatus in

the various mammalian groups. In the quadrumana the stomach,

except in the Semnopitheci that have three gastric cavities, is for

the most part simple. The same may be said of the Cheiroptera

and Carnaria. Among the Marsupiata the Kangaroos and Potoros

(Hypsipiyjnnus) have two stomachs, with numerous pouch-like dila-

tations externally. Among the rodents the stomach in most is par-

tially divided, and the caecum generally is very large. In the Eden-

tata the Bradypi (Sloths) have a very large stomach, with four divi-

sions. In the Pangolins {Manis) there is a slight division of the

gastric organ. The ruminants, as is well known, have the most

complicated form of stomach, not only as regards the shape of the

four cavities, but more especially in relation to the numerous papillae,

villi, and folds on the mucous surface. The Cetacea present some
of the most remarkable and unaccountable differences as regards the

complication of the stomach. The stomach of the Porpoise and the

Dolphin on the table fully exemplify this. In the former, which is

19 inches in length, there are four divisions—the two first rugous,

the two last smooth. In the stomach of the Dolphin, which is nar-

row and 25 inches in length, there are seven divisions. The stomach

of the Porpoise may be taken generally as a model for that of the

larger Cetacea, four cavities being the usual mimber. It is very re-

markable that the llesh-eating Dolphins sliould have a more com-

plicated stomach than the herbivorous Cetacea, such as the Manatee,

Dngongs, and Stellerines.

I now come to the Pachydermata ; and it will be seen that great

differences exist in the form of the stomach, as well as in the intes-

tinal appendages, caeca, rugae, villi, and intestinal glands. In the

Pigs {Suidce) the stomach is partially divided. The Peccaries {Di-

cotyles) have a sacculated stomach, with three principal divisions.

The Rhinoceros has a simple stomach, as have also the Elephants

and Tapirs. The stomach of the Hyrax has two compartments. In

the Horses (Equidce) the gastric cavity is simple. None of the pa-

chyderms can be strictly said to have simple stomachs ; for in all

there is a division ; but I use the term simple when there are no

distinct valves or muscular folds to denote the boundaries.

On comparing the stomach of the Hippopotamus with that of the

other pachyderms it will be seen that the viscus affords but little

resemblance to any of them ; nor does it to that of the other animals

I have named with complicated stomachs. Probably, as regards ex-

ternal form, the stomach of the Manatee {Manatus nmericanus), from

the forked appearance given by the two appendices, resembles that of

the Hippopotamus more than any other animal ; l)ut the interior,
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both as regards shape and the arrangement of the valves and rugse,

differs materially from the stomach of the Hippopotamus, which has

a greater resemblance, in the distribution and form of the villi and in

the appearance of the fourth cavity, to the villi and the stomach of a

ruminant ; indeed, looking to the mechanical arrangement of the

muscular valves in the first three stomachs, it may naturally be asked

does this animal ruminate ?

Another important peculiarity in the Hippopotamus is the absence

of a caecum, the animal in this respect differing from the other pa-

chyderms. As is well known, this cavity in the Elephant, Tapir,

Horse, Zebra, Quagga, and Rhinoceros is very large, whilst in the

Pigs it is of moderate size. In the little Hyrax it is very capacious,

with two additional appendices towards the rectum. The villi, in-

testinal folds, and glands differ also materially from those of the

other members of this family. The long villi and folds in the intes-

tines of the Rhinoceros, the mucous folds in the stomach and small

intestines of the Elephant, the rugous cfecum of the Tapirs, and many
other peculiarities and differences might readily be pointed out.

I may here remark (and I speak from numerous and extensive

examinations) that in the various orders of mammals none of them,

as regards their visceral anatomy, have so great a general resemblance

to each other as the ruminants.

Length of the intestinal canal.—All the pachyderms have a long

alimentary tube, as will be seen by the following table of animals in

which I have measured it :

—

feet. in.

Male Asiatic Elephant* 106

Female Asiatic Elephant 1 23

Common Hog {Sus scrofa) 86

Wart Hog {Phacochcerus cethiopicus) .... 36 4

Elian's Hog (P. o-Zm^iO 29 8

Red River-Hog {Potamochoerus), about the same length.

Masked Hog \Sus larvatiis), young 29 2

Japanese Hog {S. japonensis) 50 7

Barbary Hog 49 6

V&c,c?t.ry, CoXlsxedi {Dicotyles torquatus) .. 31

Peccary, White-lipped (Z). labiatus) 28

Hyrax {Hyrax cajjensis) 12 6

Tapir (
Ta2iirus americanus) , 72

Tapir 62

Dray Horse, old 108

Blood Mare, old 94

Zebra (Equus zebra) 07

According to Professor Owen the length of the alimentary canal

of the Rhinoceros dissected by him was, in the female 73 feet, in the

male 96 feet (Trans. 1862).

* In the article " Pacliydermata," in ' Todd's Cyclopaedia of Anatomy and Phy-

siology,' p. 871, the prodigious extent of the intestinal canal of an Elephant seven-

teen years of a^e is said to be 58 feet 6 inches.
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Judging from the length of the intestinal tube in this young animal,

and assuming that the rate of increase would be somewhat similar

to that of the Giraffe, the old Hippopotamus would possess an ali-

mentary tube from 180 to 206 feet in length, far longer than that of

any other pachyderm. Whilst upon this subject I may mention that

the alimentary canal of the male Giraffe that died recently at the
Gardens measured 245 feet.

The spleen, like that of the Hogs, Tapirs, Elephants, Rhinoceros,
and Peccaries, is long and narrow, whilst in the Solidungula it is tri-

angular. In the little Hyrax its shape is nearer to that of the
Equid(S.

In the article " Pachydermata," in 'Todd's Cyclopa2dia,' p. 8/1,
it is said " that the spleen in pachydermatous animals differs in no
noticeable respect from that of other quadrupeds." But the spleen

of the pachyderms is so peculiar as regards its form, in the situation

of the vein, and in the arrangement of the venous valves, that it can
scarcely be mistaken for that of any animal of a different class.

Indeed this organ presents such a uniformity in shape, in the va-

rious divisions of the vertebrata, that the family to which the animal
belongs may generally be told by it—a remark that will not apply to

any other viscus.

The pancreas in the Hippopotamus, as might be supposed from
the complicated stomach, is more branched than in the other pachy-
derms, and one portion of it is placed close to the pylorus, where
probably a small duct enters ; but, as I said in my first paper, I

omitted to examine this part.

The liver in the pachydermata presents some curious difPerenoes

in the number of its lobes ; and in speaking of these I reckon only
the main lobes that are seen on its upper surface, the elevations on
the under part, as I have said before, not properly coming under the
term lobe.

In the Hippopotamus, as I have stated, the organ is but slightly

divided ; in the Elephant it is also bilobular.

In the Rhinoceros (Owen) there are three lobes. The Hogs
have a liver of four main lobes, and generally a pointed slip that

may be called a fifth lobe. The liver of the Peccaries consists of
four main lobes and of four smaller lobes ; that of the Tapirs of
three main divisions and of three supplementary lobes ; whilst the
liver of the little Hyrax has six main lobes. In the Horses (Equidce)
there are four chief lobes.

Gall-bladder.—The Hippopotamus*, Rhinoceros, Tapirs, Pecca-
ries, Hyrax, and the Equidce have no gall-bladder; but it is present

in all the Pigs. In the Wart-Hog (Phacoc/icerus) it is very thick,

and partly imbedded in the substance of the liver. In the Elephant,
as figured in 'Todd's Cyclopfedia,' it is seated between the coats of
the duodenum, and has four compartments.

* Professor Owen (Trans, vol. iv. p. 44), " On the Anatomy of the Rliinoceros,"

attributes the absence of the gall-bladder in this animal to the small size of the
stomach ; hut this explanation will scarcely apply to the Hippopotamus, nor will

it, I think, to vertebrates generally—the Deer {Cervidce) for example.
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Kidney and Renal Body.—The kidney in the Elephant and Rhi-

noceros, like that of the Hippopotamus, is generally lobate ; whilst

in the Pigs, Tapirs, Peccaries, Hyrax, and members of the equine

family it is entire. The renal body in the Hippopotamus is placed

further from the kidney than in the other pachyderms, in which it

is generally in contact with this organ. In the two Elephants that

I examined (Proceedings, 185.5, p. 18/) the kidneys of the female

were lobated, whilst those of the male were entire.

Organs of Generation.—All the animals belonging to this family

have the generative organs largely developed. In the Pigs the tes-

ticles and seminal vesicles are very large. The penis is also large in

all, that of the Tapir proportionately larger, I believe, than in any

other of the class. The age of this animal precludes a comparative

estimate as regards size ; and the accidental loss of the organs, as I

have said before, prevented my making an accurate dissection.

The tongue, like that of the Wart-Hog {Phacochcerus aethiopicus)

is thin and broad at its anterior part. The white papillae I have

mentioned are seen in all the Pigs and in the Tapirs ; but the form

of the basal villi diflPers from that of the other pachyderms.

Larynx and Trachea.—One important difference in the larynx of

the Hippo])otamus is the pyramidal form of its summit and the great

development of the laryngeal muscles. The os hyoides consists of

the usual number of bones. The trachea is composed, as I have

stated, of twenty-three rings, rather widely separated at the posterior

part, as is seen in the dried larynx before the Society. The number

of rings in the Horse and Zebra varies from 4.5 to 52 ; in the Ele-

phant —, Rhinoceros (Owen; 30, Common Hog 28, Wart-Hog 28,

Peccaries 33, Tapir (American) 32, and Hyrax 30.

So that, judging from this young animal, the Hippopotamus has

the smallest number of tracheal rings of any of the pachyderm family.

The thyroid glands were perfectly distinct ; whereas in some of

the pachydermata, as in the Horse, there is a connecting isthmus as

in Man.
The lungs consist chiefly of two lobes, as in the Seal, Dolphin,

and Porpoise; in the Elephant , Rhinoceros (Owen) 5, Tapirs G,

Hogs 6, Peccaries 7, Hyrax 0, and Horse 5. In some of these a very

small lobe exists in addition.

The lobular divisions I have before described, I believe, are pecu-

liar to the lungs of this quadruped, and are not found in the other

pachyderms. In the above description both lobes are spoken of.

The heart, with the exception of that of the Elephant, is of a less

rounded form in the other members of this group. The opening of

the two superior cavee into the right auricle only exists in the Ele-

phant. There are also some important differences in the appendages

to the muscular walls of the heart ; but want of space prevents me
from alluding to them on the present occasion. The most interesting

point in connexion with the heart is its bifid character in the newly

born animal, as mentioned by Gratiolet in the paper before cited
;

he says " C'est peut-etre un iudice de cette division du cceur qui

a ete' signale dans la Rhytino, Ics Duyonys, et les Lamnntins.''''
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In the heart of the Hippopotamus dissected, a very faint mark
existed of the above-named division, but this would be entirely obli-

terated, I believe, in the adult animaL Dr. J. E. Gray places the

Hippopotamus under Elephantidce, and thinks that the form is allied

to the Halicoridce; but I fail to see the resemblance. The muscular
band in the inferior cava described by Gratiolet is probably not found
in the other pachyderms.

Brain.—All the pachyderms, with the exception of the Elephant,
have small brains ; that of this young Hippopotamus, as before

stated, weighed 10| oz., and probably in the adult animal it would
not exceed 20 oz. In an Elephant, weighing about 3 tons, I found
the weight of the brain to be 12 lb. In a Tapir {T. americanus),

weighing about 140 lb., the cerebral mass was 7 oz, 380 gr. In the

Horse the brain weighs about 16 oz. In the Pigs it varies from 5

to 7 oz. In the Rhinoceros, as described by Professor Owen (Trans.

1862), the brain weighed 1 lb. 14^^ oz. In the other members of

the Hog family, and in the Bahirussa, Peccaries, Hyrax, Zebra,

and Quagga, judging from the skull-cavities, the brains are of small

size, indicating to a great extent the slight amount of intelligence of

these animals.

From the above comparisons, as regards the visceral anatomy of

the Hippopotamus, it will be seen that the animal differs in many
important particulars from the other members of the pachyderm
family. In my next paper I hope to investigate the microscopic

anatomy of the intestinal tube, and to compare the osteology of the

Hippopotamus with that of the other pachyderms.

3. On Plethoclon persimilis of Gray.

By St. George Mivart, F.L.S.

In the Zoological Society's 'Proceedings' for 1859* Dr. Gray
described and figured a species of Newt, said to be from Siam, under
the name Plethodon persimilis. The author justly remarked its

striking similarity in size, form, colour, &c. to Plethodon ylutino-

sus of North America, adding that he was at first inclined to believe

that the specimens described were really American, and had been
sent to Siam. From its great resemblance to the last-named species,

Dr. Gray included the new one in the genus Plethodon.

Dr. Giinther, in his * Reptiles of British India'f, described again

the typical specimens ; but while noticing certain differences between
them and Flethodon glulinosus, yet retained the species in the genus
Plethodon.

Having recently had occasion to examine the specimens of Urodela
preserved in the British Museum, when I came to the type speci-

mens of PI. persimilis, while struck with their similarity to specimens
of PL glutinosus, I was startled by their alleged habitat.

* Proc. Zool. Soc. 1859, p. 2:50, pi. xix. f. 2.

t ISfU, p. 439.
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That a Newt from the south-eastern coast of Asia should resemhle

some North-American tailed amphibian could not have been so sur-

prising, considering the American affinities of the Japanese forms

;

but that a species from Siajn proper should resemble almost com-
pletely a genus otherwise exclusively North American and posses-

sing no representative in the Palserctic region* was a circumstance

truly remarkable.

Mr. "Wallace has indeed suggested an explanation (by means of

certain presumed geographical mutations f) of the discrepancy exist-

ing between the ophidian and batrachian populations of Japan ; but

it seemed to me difficult to account in any similar way for the phe-
nomenon under consideration.

It is true that though Plethodon is unrepresented in the Old
World, unless by the so-called PI. jyersimilis, yet the North-American
genus Spelerpes has a near relative in Europe in the Geotriton genei

of Tschudi];, and has recently been extended to the Neotropical re-

gion by Professor Peters § ;
yet this hardly lessens the anomaly pre-

sented by the appearance of such a genus as Plethodon in the true

Indian region. Accordingly I applied to Dr. Giinther for any addi-

tional information I could obtain concerning the typical specimens.

He at once, with great kindness, placed me in possession of facts

which considerably altered the aspect of the question.

Mr. Mouhot, from whom the specimens were received, terminated

his collections in the mountains of Laos, a very lofty region, to the

north-cast of Siam proper. The last specimens received from Mr.
Mouhot were from that locality, and were without any notes, having

been brought down after his death by his servants. The typical

specimens of PI. j^ersimilis were received also without any notes

;

and Dr. Giinther entertains no doubt that they formed part of his

last collection, i. e. that they came from the Laos Mountains.

Supposing, as I have little doubt, that such was really the case,

then the probability of finding American forms is largely increased,

as we are, in these mountains, no longer in Siam proper, and, more-

over, at an altitude such as fairly to warrant the expectation of the

appearance of Palsearctic animals. That Japanese forms (i. e. Uro-

dela allied to certain Aniejican kinds) should here make their ap-

peai'ance would not then be so surprising, the more so as Dr. Giin-

ther informs me that the reptiles of the island of Formosa have con-

siderable American affinities ; and though Newts have not yet been

* Dr. Giinther, in his highly interesting and instructive paper on the " Geo-
graphical Distribution of Reptiles," says, speaking of Batrachians, " Palaearctic

and Nearctic regions resemble each other more than any third" (P. Z. S. 1858,

p. 390).

t Nat. Hist. Review, vol. iv. 1864, p. 114.

t Batrach. pp. 59 & 94, t. 2. f. 3.

§ Namely his SpelerjJes (Oedipus) adspersus from Bogota (Monatsbei'ichte der

k. p. Akad. der W. z. Berlin, 1863, p. 468). But as allied forms are being dis-

covered in the tableland of Mexico (e. g. Spelerpes cephalicus, S. osculus, and 5.

lineolus. Cope, Proc. Acad. Nat. Sc. Philad. 1865, pp. 196,197), it is not improbable

that other species will be found to have extended into, or to be represented by

modified descendants in, the mountain-regions of Northern South America.
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found there, yet he fully expects that such will eventually he dis-

covered. Nevertheless, though the appearance of some American

tailed amphibians was thus rendered less unlikely, yet the appearance

of such a genus as Plethodon, which has no representative in Japan,

was somewhat startling, and I therefore examined the specimens

with great interest and as carefully as I could.

Dr. Giinther, as before said, has detected several differences be-

tween PL glutinosus and the species under consideration ; he gives

the distinctions thus :

—

"PL glutinosus. PL persimilis.

Limbs feeble. Limbs well developed.

The length of the fore limb is The length of the fore limb is

considerably less than one-half of one-half the distance between the

the distance between fore and fore and hind limbs,

hind limbs.

The length of the hind limb is The length of the hind limb

one-half of the distance between is considerably more than one-

fore and hind limbs. half of the distance between fore

and hind limbs.

The third and fourth toes are The length of the third and

much shorter than the cleft of fourth hind toes equals that of

the mouth. the cleft of the mouth.

Trunk with thirteen lateral Trunk with twelve lateral cross

cross folds. folds.

Tail subcylindrical at the base. Tail compressed at the base.

Tongue large, covering the Tongue narrow, elliptical, not

whole bottom of the mouth, its covering the whole width of the

hiud margin being free. bottom of the mouth, without

free posterior margin.

The series of palatine teeth is The series of palatine teeth is

distinctly interrupted in the subcontiuuous.

middle.

" In other respects both species are very similar, the Siamese form

being black, with small scattered whitish spots."

In addition to these differences, I find that the Asiatic species is

entirely destitute of sphenoidal teeth, which, on the other hand, are

characteristic of the genus Plethodon. The species which un-

doubtedly belongs to the latter genus have, moreover, the first digit

of each extremity extremely short, which is not the case with P.

persimilis of Gray. Finally, in the Asiatic species (P. persimilis)

the phalanges of the manual digits (counting from the radial to the

ulnar side) are 2, 2, 3, 2 respectively, and the pedal digits (counting

from the tibial to the peroneal side) have 2, 2, 3, 4, 2 phalanges

;

while in Plethodon glutinosus the numbers are 1, 2, 3, 2 in the

manus, and 1, 2, 3, 3, 2 in the pes.

These differences, when taken into consideration with the peculiar

geographical conditions, fully warrant the generic separation of the

species now under consideration from the Plethodon glutinosus,

Proc. Zool. Soc— 1807, No. XLY.
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Fig. 2. Fig. 1. Fig. 4. Fig. 3.

11

Fig. 1. Dorsum of right manus of Pecfoglossa persimi/ls.

2. Dorsum of right pes of recfogloasa pemimi/is.

3. Dorsum of right manus of Vleflioclon c/lufinosKS.

4. Dorsum of right pes of Flethodon ghdincsuii.

Indeed I believe there may be more grounds for associating it with

the Japanese form Onychodactylns than with the last-mentioned

American species, an arrangement which would harmonize well with

the facts of geographical zoology. Nevertheless, as it has not nail-

like processes on the digits, nor yet a precloacal fold, both of which

exist in the last-mentioned genus, I think it better to place it in a

genus by itself, for which I propose the name Pectoglossa*, retaining

of course the specific name chosen by Dr. Gray ; so that the species

will be named Pecfoglossa persimilis.

Fig. 5. Fig. 6.

A ' ^r\

Fig. .3. Inside of mouth of Pecfoglossa jyersimilis.

G. Inside of mouth of Vhflwdon ghdinosus.

In the fixed condition of the posterior part of the tongue Pecto-

fjlossa agrees with both Hynobius and Ongchodactylus ; but the

transverse position of the palatine teeth causes it more to resemble

the latter genus.

I am inclined to think that when the skull comes to be examined

it will be found that there are two distinct premaxillary bones. The
characters of the genus may perhaps be thus expressed :

—

Pectoglossa.

Toes 4/5, first of each manus rather long, first of each pes not

very short ; digits with rounded ends and no simulation of nails ;
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phalanges of four digits of manus 2, 2, 3, 2, of five digits of pes

2, 2, 3, 4, 2 ; no fold in front of the cloacal aperture ; tail rather

thick, yet compressed at base ; no parotids ; twelve costal folds on

each side between axilla and groin
; palatine teeth forming a trans-

verse, slightly undulating, but subcontinuous series ; no sphenoidal

teeth ; muzzle not projecting beyond the end of the mandible

;

tongue entirely fixed, behind as well as in front, and only somewhat
free at each side ; no postorbital arch or process (?) ; two pre-

maxillae (?) ; carpus and tarsus ossified (?).

Hab. Laos Mountains?
Thus, if the generic distinctness of this form is to be considered

established, we shall have that degree of relationship to American
forms which, under the circumstances above mentioned, is not ano-

malous, while we shall not have that close affinity to a peculiarly

American form which was at first suspected to exist, and which
would be so very anomalous if found in a species belonging to the

true Indian region, whence P. persimilis was at one time supposed

to have come.

4. On some New or imperfectly known Fishes of India.

By Surgeon Francis Day, F.Z S., F.L.S., Principal

Medical Storekeeper, Madras Army.

During the last month I have obtained the following species of

fish, amongst many others, from the sea and fresh waters in the

neighbourhood of Madras.

Serranus radiatus, sp. nov.

B.vii. D, 11/15. P. 19. V. 1/5. A. 3/8. C. 15. L. 1. above 120.

Length of specimen 4 inches.

Length of head \, of pectoral i, of base of dorsal spines f , of base

of dorsal rays \, of base of anal \, of caudal ^ of the total length.

Height of head f , of body f , of dorsal spines ^, of dorsal rays |, of

ventral y2j-, of anal \ of the total length.

Eye transversely oval, its upper margin near the profile ; diameter

)f length of head, 1 diameter from end of snout, | a diameter apart.

General appearance rather elongated, and the dorsal profile slightly

more convex than the abdominal.

Lower jaw the longest ; the posterior extremity of the upper jaw

reaches to beneath the posterior margin of the orbit. Praeopercle

slightly oblique posteriorly, which is serrated, three strong denticu-

lations at its angle, its horizontal margin entire. Sub- and inter-

opercles entire. Opercle with three flat spines, the central one of

which is the longest.

Teeth in strong recurved villiform rows in both jaws, and a canine

on either side of the centre of the upper. Teeth on vomer and palate

in villiform bands, but much smaller than those in the jaws.

f of
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Fins. Dorsal spines moderately strong, and nearl}' as high as the

rays, the interspinous membrane but slightly emarginate. Anal

—

first spine half as long as the second, which is of equal length but
weaker than the third. Caudal wedge-shaped, its central rays being
slightly the longest.

Scales small.

The lateral line is parallel with the back in the upper third of
the body.

Colours. For the most part greenish olive, becoming dull yellow
on the abdomen. An irregularly shaped, broad, whitish blue band
passes from the posterior superior margin of the orbit across the
occiput to meet a similar one from the opposite side. Two more
pass from the lower and posterior margins of the orbit to the base of

the pectoral fin. Another proceeds from the upper margin of the

prseopercle, at first backwards ; and opposite the posterior third of
the pectoral it curves upwards to the middle of the hard dorsal, on
to which it is continued. A small patch of colour similar to these

bands is present in front of the base of the dorsal. Another band
proceeds from the posterior extremity of the pectoral to the anterior

portion of the soft dorsal. Two more similar vertical bands cross

the base of the tail, and several shorter marks exist over the body.

Hard dorsal nearly black ; soft dorsal and other fins yellow. Eye
golden.

Serranus grammicus, sp. nov.

B.vii. D. 11/12. P. 19. V. 1/5. A. 3/8. C. 17. L. 1. 90.

Length of specimen 15 inches.

Length of head ^, of pectoral \, of base of dorsal spines nearly \,

of base of dorsal rays \, of base of anal \, of caudal \ of the total

length. Height of head i, of body f, of dorsal spines -^, of dorsal

rays a little more than ^, of anal spines -p-, of anal rays ^ of the

total length.

Eye. Upper margin close to the profile ; diameter ^ of length of

head, I diameter apart, 1^ diameter from end of snout.

Body rather elongated ; dorsal and anal profiles equally convex.

Cleft of mouth rather deep
;

posterior extremity of upper jaw
extending to beneath the posterior margin of the orbit. Vertical

limb of prseopercle slightly produced at its angle, finely serrated in

its upper two-thirds, becoming coarser lower down, and with five

moderately large denticulations at its angle ; horizontal limb entire,

as are also the sub- and interopercles. Operculum with three spines,

the central one of which is much the strongest.

Teeth villiform in both jaws, becoming most developed in the

centre, and a small canine on either side of the upper jaw. Villiform

teeth on vomer and palate in size about equal to the smallest on the

jaws.
*

Fins. Dorsal spines moderately strong, the fourth being the long-

est, the last being two-thirds the height of the first ray; the soft

portion of the fin slightly rounded posteriorly. Pectoral rounded.
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Ventral rather pointed. Anal— first spine short, second strongest,

the last one-fourth the longest ; soft portion rounded. Caudal cut

nearly square.

Scales small, in rows passing obliquely upwards and backwards
above the lateral line, and horizontally below it.

Lateral line in upper fifth of body.

Colours. Greyish, with a golden gloss about the head. A narrow
black line passes from the upper margin of the orbit to the last

dorsal spine. A second line passes downwards from the upper third

of the orbit to the superior spine of the operculum, whence it pro-

ceeds to the base of the sixth dorsal ray. A third and similar band
commences at the lower margin of the orbit, and, passing beneath

the central spine of the operculum, is continued to the upper third

of the caudal fin, where it takes the form of rounded blotches.

Dorsal fin with a row of black spots along its centre, and a black

external edging. Caudal with numerous black spots, and a black

margin. Anal black-tipped. Eye golden.

This description is that of a male specimen.

Mesoprion russelli, Bleeker.

Antika doondiavjah, Russell, pi. 98.

B.vii. D. 10/14. P. if). V. 1/5. A. 3/8. C. 17. L. 1. 54.

L. tr. 9/20.

The length of specimens varies up to 13 inches.

Length of head i-, of pectoral \, of base of dorsal spines more
than \, of base of dorsal rays \, of base of anal §, of caudal 4- of the

total length. Height of head rather more than \, of body \, of

dorsal spines g, of dorsal rays ^, of ventral \, of anal spines -^^y of

anal rays g of the total length.

Eyes rather longer than high ; diameter | of length of head, \\
diameter from end of snout, | of a diameter apart.

Body ovoid, compressed. Dorsal profile rather more convex than

the abdominal.

Lower jaw slightly the longest ; the posterior extremity of the

maxilla extends to beneath the anterior third of the orbit. Prse-

opercle with a very shallow emargination in the lower third of its

vertical limb, which has also a few small serrations upon it ; hori-

zontal limb crenulated. Scapular serrated.

Teeth. An external row of widely separated conical teeth in either

jaw, those in the lower the largest, and increasing in size posteriorly.

A pair of large canines in upper jaw, with a smaller one contiguous.

A row of very fine villiform teeth in both jaws posterior to the co-

nical row. Villiform teeth in vomer and palate.

Fins. Dorsal spines rather weak, the third much the longest

;

interspinous membrane rather deeply emarginate ; last spine not so

long as the first ray. Pectoral pointed. Ventral pointed, spine

weak. First anal spine short and weak, two last of equal length,

but the middle spine much the strongest, ('audal emarginate, its

base broad.
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Scales in oblique rows, passing backwards and upwards above the

lateral line, and in horizontal rows below it. Some exist over dorsal

and anal rays.

Lateral line follows the curve of the back in the upper fourth of

its course ; it is in single tubes.

Colours. Rosy, with four oblique brilliant golden lines passing

from the lateral line upwards and backwards, impinging on two rows

of scales, leaving two intermediate rows without such lines. Four
similar golden lines are also present below the lateral line : the first

proceeding from the posterior margin of the orbit to the lateral

finger-mark ; the second from the middle of the operculum to op-

posite the end of the soft dorsal, where it is lost on the lateral line

;

the third from beneath the orbit to the base of the caudal fin ; the

fourth from the lower margin of the base of the pectoral to the base

of the anal. A large, deep black finger-mark exists on the lateral

line opposite to the commencement of the soft dorsal. Pectoral,

ventral, and anal yellowish. Dorsal and caudal pinkish. Eyes
silvery, with a dark mark below the pupil.

Following the opinion of Cuvier and others, and not having seen a

specimen of Russell's fish, I had previously considered this to be the

Genyoroge notata, C. & V. Since my arrival in Madras I have had
ample opportunities of investigating the species, which I find to be

a Mesoprion, and apparently the M. russelli of Dr. Bleeker.

Upeneoides BiviTTATUs, Cuv. & Val.

This fish is very similar to the U. vittatus, C. & V., with which,

indeed. Dr. Giinther has placed it. But there are certain evident

differences, which I propose adverting to.

Its barbules extend to beyond the posterior margin of the oper-

culum ; its caudal is more deeply lobed ; its lateral line is more
raised ; and it possesses a rather thick and large air-bladder, which
the U. vittatus is without.

The coloration likewise differs. The Upeneoides bivittatus is

darker along the back ; its golden stripes are not so well marked ;

and the caudal has two horizontal brown lines on either side of its

centre, and three oblique bands running across the upper lobe and
two across the lower lobe.

In the Upeneoides vittatus the caudal has six yellowish-brown

bars with dark edges across the upper lobe, and a black extremity,

whilst on the lower lobe there are also three oblique bars, and the

extremity is white. The first dorsal is also black-edged.

Ukanoscopus marmoratus, C. & V.

B.vi. D. 4/3^. P. 18. V. 1/5. A. 13. C. 11.

Length of specimen .TfTr inches.

Length of head nearly f , of pectoral |, of base of first dorsal j*j,

of base of second dorsal \, of base of anal \, of caudal j\ of the

total length. Height of head jL, of first dorsal |,, of second dorsal

I, of anal ,\ of the total length.
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Eyes directed upwards and slightly outwards, f of a diameter from
end of snout, and rather more than 1 diameter apart.

Body, in circumference largest anteriorly, gradually decreasing

towards the tail. Head depressed. Body compressed.

Mouth oblique, closed anteriorly by the under jaw, so that it is

directed upwards ; the posterior margin of the upper jaw extends to

beneath the centre of the orbit. There are five ])raeopercular spines

at equal distances apart, the anterior of which is directed forwards.

The upper surface of the head nodulated, a moderately large supra-

scapular, and very large humeral spines. Praeorbital roughened,

large, and slightly constricted where its anterior joins its middle
third.

Teeth villiform in jaws, vomer, and palate.

Fins. Ventrals jugular. Pectoral large and rounded. Caudal
rounded.

Scales minute, and having raised edges.

Lateral line proceeds backwards from suprascapular spine, and,

passing along parallel with the back, arrives at the upper third of

the base of the caudal fin, when it bends down to its centre, hut is

not continued between its rays.

Colours. Chestnut-brown, becoming bluish white on the abdomen.
The whole of the upper half of the head, front of lower jaw, and
body covered with bluish-white spots. Fins darkish grey, edged

with white. Ventral and anal lighter ; the upper three-fourths of

the first dorsal deep black. Eyes golden.

ScorpjEna rosea, sp. nov.

B. vii. D. 11/^. P. 17. V. 1/5. A. 3/5. C. 15. L. 1. 43.

L.tr. 7/18.

Length of specimen 5 inches.

Length of head \, of base of dorsal spines nearly \, of base of

dorsal rays ^, of pectoral \, of base of anal j"^, of caudal i of the

total length. Height of head \, of body ^, of dorsal sj)ines \, of

dorsal rays 4-, of ventral 4, of anal spines ^, of anal rays i^ of the

total length.

Eyes. Orbits raised, with depressions anterior and posterior to

them, having also a deep concave interorbital groove, with an ele-

vated line on either side which does not become spiny. Diameter
of eye \ of length of head, | of a diameter from eye to eye, 1| dia-

meter from end of snout.

Dorsal profile more convex than the abdominal. Plead com-
pressed.

Snout rather elevated, a transverse depression between it and the

orbits. Cleft of mouth oblique
;
posterior extremity of the maxilla

extending to beneath the centre of the orbit ; lower jaw the longest.

Posterior nostril circular, situated in the transverse groove behind
the snout, and having a short sharp spine a short distance ante-

rior to it ; the anterior nostril tubular, just anterior and external

to this spine, and having a broad fleshy tentacle above it, which is
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fringed externally. A short distance external to the posterior nos-

tril is a sharp spine, leading backwards from which to above the

angle of the prseoperculum is a spiny ridge containing five more
directed backwards. Along the angle and lower border of prseoper-

culuni are three denticulations—the superior a strong spine, the

others blunted ; there are also three flesh}' tentacles along its border,

and one on the side of the praeoperculum. Interoperculum with a

blunt spine and tentacle. Operculum with a bony ridge along its

centre, ending in two spines. A ridge containing three spines passes

from the posterior inferior margin of the orbit to the upper margin

of the opercle and commencement of the lateral line, and has two
minute spines below it. Another spiny ridge extends from the pos-

terior superior margin of the orbit backwards, and one spine between

it and the ridge below it. Orbit with a strong spine at its anterior

superior margin, one at its posterior superior margin, and one at its

superior margin, which has attached to it a long wide tentacle on a

narrow base. Several fleshy tentacles exist along the edge of the

snout, a large one above the angle of the mouth, and two on the

extremity of the upper jaw ; there are also three rather large ones

on the lower jaw.

Teeth viUiform, in numerous rows in both jaws, also in a V-shaped
patch on the vomer, but none on the palate.

Fins. Dorsal spines moderately strong, the third the longest

;

interspinous membrane rather deeply cleft, and extended beyond
each spine. Pectoral broad at its base, its twelve lower rays un-

branched, and minute fleshy appendages attached to them. Ventral

spine strong. Anal—first spine short, second and third of equal

length, but the second twice as strong as any in the fish. Caudal

cut square at its extremity.

Scales in rows proceeding backwards and upwards. Some on the

upper part of the operculum ; head otherwise scaleless.

Lateral line in twenty-three or twenty-four tubes.

Colours. Of a general rose-colour, marbled with greyish ; the

spines on the head are darker than the surrounding parts. One or

two irregular grey bands with dark edges exist on the tail. The
dorsal and anal are also banded ; and the pectoral has numerous
bands on it.

This species differs from the S. venosa, C. & V., which has no

orbital tentacle, and of which the third anal spine is the longest and

strongest, and the caudal fin is rounded, &c.

Caranx nigrescens, sp. nov.

B. vii. D. 7/^. P. 19. V. 1/5. A. 2/^. C. 19. L. 1. 25.

Length of specimen 24 inches.

Length of head nearly i, of pectoral f , of base of first dorsal y^,
of base of second dorsal i, of base of anal -I, of caudal | of the total

length. Height of head |, of body i-, of first dorsal yV, of second

dorsal g, of ventral jttj of anal g of the total length.

i^yes with very narrow adipose lids ; diameter 4 of length of head.
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I 2 diametei- from end of snout, 1 5 diameter apart, and | of a dia-

meter from the dorsal profile.

Body compressed. Dorsal and abdominal profiles equall}' convex.

Head compressed, and having an elevated central ridge. Praeorbital

wide, equal in extent to ly diameter of the orbit. Prseopercle

—

its

posterior limb rather oblique ; its lower margin lineated towards the

edge, which is crenulated. Sub- and interopercles also crenulated.

Teeth in numerous villiform rows, of equal size in both jaws, with

a slight interval at symphysis. A triangular patch of villiform teeth

on the vomer ; and a long narrow band of the same character on the

palate.

Fins. Pectoral rather in advance of the origin of the dorsal and
ventral ; anal arises under about the sixth ray of the second dorsal.

First dorsal nearly triangular ; second dorsal highest anteriorly, its

upper margin rather concave in its first portion, subsequently

parallel with the back. Pectoral falciform, reaching to opposite the

tenth dorsal ray. Dorsal spines weak, the first very short, the third

and fourth the longest. First ray of second dorsal the longest in

the fin; the last does not quite reach the base of the caudal. Anal
spines weak, the second the longest.

Scales cover the body, under the eyes, and the upper portion of

the opercles ; there are none on the chest. There is a moderately
high sheath to the dorsal and anal fins.

Lateral line with a very moderate curve to opposite the thirteenth

dorsal ray, whence it becomes straight. The keel is slightly deve-

loped—in fact, being only very distinct on the last eight scales. A
lateral ridge on either side of the keel on the root of the caudal.

Csecal appendages very numerous.
Colours. Of a dusky greyish, with innumerable fine black points,

and generally glossed with purple. A well-marked black spot upon
the operculum. Fins nearly black, especially the dorsal.

This description is that of a male specimen.

Of the genus Panchax, Cuv. & Val., I have obtained two species

at Madras, and one from Malabar. Before describing these, I may
remark that I have not as yet met with the Pmichax (Esox) pan-
chax, Buch. Ham.
The Panchax lineatum, C. & V., is exceedingly common in Mala-

bar ; but I have not taken it as yet on the Madras side of the

Western Ghawts.
The Panchax (Aplochei/us) rubrostigma, Jerdon, and another

species which 1 am unable to refer to any existing description, and
have therefore considered new, are both exceedingly common in all

tanks, streams, and pieces of fresh water around Madras.
These two species are very dissimilar in their appearance ; and I

have kept a number in an aquarium, where they grow rapidly and
become very tame. They are carried in water with great difficulty,

and rapidly die when out of their native element. They swim very

close to the surface of the water, and a|)pear to require a large

amount of oxvsen.
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Panchax argentkus, sp. nov.

B. iv. D. 6. p. 15. V.6. A. 20. C. 13. L. 1. 27. L. tr. 11.

Length of specimens from i to ly^^ inch.

Length of head nearly j, of pectoral |, of hase of dorsal jL, of

base of anal i-, of caudal ^ of the total length. Height of head ^,

of body 5, of dorsal fin i, of ventral g, of anal ^ of the total length.

Et/es. Diameter f of length of head, f of a diameter from end of

snout, nearly 1 diameter apart.

Teeth in a narrow villiform row, directed at first almost horizon-

tally, and bent near their extremities.

Fins. Dorsal is situated over the last few rays of the anal, which
last commences midway between end of snout and termination of

the caudal fin, which is cut square. V^entrals, if laid forwards, just

reach to the opercles ; if in their natural position, they extend beyond
the vent to the first anal ray.

Scales on the top of the head with smooth edges and not fes-

tooned ; those on chest much smaller than those on the body.

Body very compressed ; back wide and flat.

Colours. Of a dullish green along the back, becoming dirty white

along the abdomen. The back and also between the rays of the

anal and caudal fins finely dotted with black points ; otherwise the

fins are diaphanous. Eyes blue.

This species, which appears never to grow to a large size, seems
allied to the Panchax cyanophthalmus, Blyth, which, however, is

said to have 22-23 anal rays. It differs from the Panchax (Pcecilia)

latipes, Schleg., in the length of the head, and in the number of

the dorsal and anal rays, in tlie number of scales, and in the posi-

tion of the ventral fin. It may be the Panchax m'clellandi,

Bleeker ; but as that species is only known from a drawing, it is

impossible to decide the question.

Panchax rubrostigma, Jerdon.

B. iv. D. 8. P. 15. V. (i. A. 14-15. C. 15. L.l. 27. L. tr. 7.

Length of specimens from ly^^j to Ij^^^ inch.

Length of head '^, of pectoral ^, of base of dorsal jy, of base of

anal i, of caudal j^j of the total length. Height of head \, of body A,

of dorsal \, of ventral \, of anal I- of the total length.

Eyes oval, 4 of length of head, ^ of a diameter from end of snout,

1 1 diameter apart.

Body elongated ; back moderately flat from the snout to the base

of the dorsal fin ; sides compressed.

Length of intermaxillaries in central line equal to about half the

diameter of the eye. The posterior extremity of the maxilla extend-

ing to beneath the centre of the orbit. Angle of prseoperculum

rounded, but not produced.

Teeth in both jaws villiform, recurved, and in a narrow band.

Fins. Anal commences midway between snout and termination of

caudal fin. The dorsal begins over the last four anal rays. Caudal
wedge-shaped, its central rays the longest.



1867, J DR. H. BURMEISTER ON A NEW FINNER WHALE. "07

Scales cycloid ; two rows between eye and angle of prseoperculum
;

those on the summit of the head with their posterior border fes-

tooned.

Colours. Of a dull green on the back and sides, and dirty white

along the abdomen. Numerous small and brilliant blue spots along

the sides, alternating with rusty-red ones when the fish is alive and
in good health, but they fade after death. A light spot on the

summit of the head, which is sometimes absent. Dorsal fin white,

with a large black spot along its base. Anal orange. Eye silvery.

5. Preliminary Description of a New Species of Finner Whale
[Balanoptera bonaerensis) . By Dr. H. Burmeister,

F.M.Z.S., Director of the Public Museum, Buenos Ayres.

The animal which I now bring before the notice of the scientific

public was found dead, floating on the river Plata, near Belgrano,

about ten miles from Buenos Ayres, by a fisherman, who brought the

body on shore on the .5th of February of this year, and informed me
on the next day of his discovery. I was then confined by illness to

my room, and was unable to go to see the body until fourteen days

later. Putrefaction had already destroyed the Whale's external ap-

pearance ; but as I found the body lying on the ground near the

shore I was able to take a sufficiently accurate measure of it by steps.

It was then 16 paces long, of which nearly 4 belonged to the head,

and 12 to the trunk with the tail. Calculating my steps in moderate
walking as equal to 2 feet, I made the whole body 32 feet long ; and
now measuring the skull alone I find it is 7 feet long, leaving 25 feet

for the trunk and tail. This 25 feet is divided in the skeleton in

such a manner that 1 foot is occupied by the seven vertebrae of the

neck, 3g feet by the eleven dorsal vertebrae, 8| feet by the twelve

lumbar, and 10 feet by the nineteen of the tail, the 4 additional feet

being for the external parts of the animal—the skin, the cellular

covering under it, and the intervertebral cartilages.

As the surface was already destroyed by putrefaction, I could not

see distinctly the eyes, the ear-openings, or the nostrils. I only

observed that the under jaw was about 4 inches longer than the tip

of the skull and surrounded the upper jaw in its whole circum-

ference.

Ten paces from the tip of the nose was a triangular falcate dorsal

fin about 1 foot high and Ig foot long; and on the tip of the tail

a large caudal fin with the usual two lobes, about 6| feet distant

from each other at the hinder ends, and each b\ feet long, and

1^ foot broad at the beginning.

The pectoral fins I could not examine very exactly—the one being

already destroyed, and the other covered by the body ; but they ap-

peared to have the usual triangular form, and a length of from 3| to

4 feet. The rest of the skin was of a dark black-grey colour, like

the old clay-slate, but lighter and nearly while-grey on the under-
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side. Here I observed the usual deep furrows from the inner edge

of the under jaw to the middle of the body ; each furrow was ^ inch

deep, and the flattened intervals 1 inch broad.

The animal was a male, with two hinder longitudinal openings

—

the former (somewhat in advance of the position of the dorsal fin)

being the sexual opening, and the hinder (under the same fin) the

anus. On the fore side of this second opening are the two small

mammarial fissures.

Of the internal organs nothing was to be seen, these being already

destroyed by putrefaction and eaten by some millions of larvae of

MusccB, which resembled living waves consuming the whole organic

substance of the carcass.

Even the whalebones of the mouth had fallen out, and no trace

of them was to be seen on the shore ; but one month later we had

the good fortune to find one side of them very well preserved in the

ground of the river some miles higher up.

The fisherman told me that when he found the body the mouth
was already open, and without whalebones, the tongue being very

much swollen, like a balloon. This may have forced the whale-

bones from their position.

Since this first inspection I have visited the body from time to

time to preserve the bones for the Museum. During the last week
all the hones were brought to the establishment, and have been ar-

ranged in such a manner that I can give a short description of the

whole skeleton.

Beginning with the skull, I will not describe its general form,

which is very well shown in the figure of the skull of the European
Balcenoptera rostrata in the 'Voyage of the Erebus and Terror,'

Mammalia, pt. 2, and the description given by my friend Dr. J. E.

Gray in the same work.

Comparing the skull of this new species with his figure, 1 find that

it is certainly much larger, but presenting the same relation between

the two principal portions, being from the tip to the nasal bones
4' 4" long, and from these to the occipital foramen 2' 8". But there

is some diflFerence in the construction of this hinder portion, as the

fore end of the vertex reaches to the hinder end of the nasal bones,

covering entirely by its middle prolonged protuberance the small

frontal bone from above. Much smaller also in my skidl is the

lateral part of the same bone, which forms the orbital cavity, and
somewhat stronger the hinder lateral process of the temporal bone

to which is attached the under jaw.

These differences leave no doubt that the two animals belong to

different species. The transverse extent of the front part imme-
diately before the nasal bones is 2' 10", that of the hinder angles of

the frontal bones behind the orbit is 4', and that of the vertex behind

across the occipital foramen 2' 6". The lower jaw is, including the

curve, 7' 5" long on the outside.

The whale-bone, which was attached to the underside of the large

excavated maxillary bones, is of the usual form and construction.

We have the left side nearly complete, wanting only a small portion
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of the hinder end. The remaining part is composed of 192 ])lates
;

and from the form of the last it may be supposed that a series of 30
or 40 plates is lost on the hinder end, so that the whole series of

plates may have been from 230 to 23.5. The first plates are very
small, not higher than 3 inches, of which 2 inches are long bristles

;

but the hinder plates are 12 inches high without the bristles, and the

bristles here are more than 3 inches long. These hinder plates have
a base 7 inches broad and an elongated triangular figure, the side

with the bristles being the largest, like the hypotheuuse of the tri-

angle, and somewhat curved to the exterior.

It is well known by the description of different authors* that there

are three or even four series of plates in the internal basal margin of

the larger external series. In my specimen the second series of

plates is preserved, but the two or three smaller most internal series

are lost. The plates of this second series are of the same triangular

figure, but no higher than | to 3 inches, with short bristles of ^ inch

on the inside. All these interior plates are of a white colour in my
specimen ; and of the same colour is also the whole inside of the

large external series, every plate of that series being black on the

outer margin for a space of 2 inches.

The neck is composed in the usual manner of seven small vertebrae,

of which the second, third, and fourth are united together by the

bodies and by ossified commissures on the central portion of the

arch. The first or atlas (fig. 1, anterior surface) is much broader

Fig. 1.

Anterior surface of atlas of B. hona'erensis.

than high, the horizontal diameter between the transverse processes

being 15| inches, and the perpendicular in the middle only 9\"

.

Projecting these diameters in lines, the transverse diameter is situate

somewhat above the middle of the perpendicular. The articular

surfaces for the occipital condyles are together 7z inches broad and

each 5" high.

The three following united vertebras are figured in fig. 2 from

* I find a very correct description of the whalebones of the European species

by Ravin in the ' Annal. des Sciences Natnrelles,' 2*-' ser. Zool. t. v. p. 266, pi. 11.
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behind. Each one has a large transverse process, which is perfo-

rated in the middle by a great elliptical opening. In the very strong

second vertebra this opening is the smallest, and the horizontal dia-

meter of the opening shorter (4| inches) than the outer end of the

transverse process (oj inches) ; but in the two others the opening

occupies nearly the whole process, surrounded only by a small osse-

ous ring. The upper part, including the vertebral canal, is broader

Fiff. 2.

Second, third, and fourtli vertebra' of'/?. /jdiia'rrcDst'.^,

than high ; and this canal is of a depressed triangular figure. The
arch is very strong and thick on the second vertebrae, and, in each

of the three, armed with three small upright spines, of which the

middle is the processus spinosns. The fifth vertebra of the neck

has quite the same form ; its lateral process is a closed osseous ring
;

but the sixth differs by Ijeing open in the middle of the under part

of this ring, near the enlarged point, and the seventh by having no

under part to the ring, but only the upper half circumference with

the enlarged point at the end.

In most of these characters the species differs from the European

B. rostrata, as this has only in some cases the second and third cer-

vical vertebrae united, and open rings on all, after the second, of

which open ring the upper part is smaller than the under, and not

provided with the enlarged point at the end, which is present in all

the cervical vertebrae after the second of my new species.

The small erect spines on the vertebral arch are also wanting in

the European species, and the lateral processes are much shorter in

comparison with the transverse diameter of the bodies of the verte-

brae. As an individual character of my specimen I must remark

that the upper parts of the lateral processes of the sixth and seventh

cervical vertebrae are united together on the left side in their whole

extent, which seems to me a consequence of disease during the
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life of the animal ; the same circumstance may have also united the

first and second dorsal vertebrae, which are also anchylosed to each

other at some points of the arch and the upper part of the body.

As the animal is a very old one, having no epiphyses separated in the

whole skeleton, I must believe that it was wounded when young on
the left side of the neck, perhaps by the harpoon of a whaler.

The eleven dorsal vertebrae have the usual form, and increase in

size from before backwards rapidly, the body of the first vertebra

being only 1^ inch, and the eleventh 5^ inches ; they have all long

lateral processes, to an excavation on the hinder edge of whicii are

attached the ribs.

The spinous processes increase gradually in height to the middle
of the lumbar portion of the vertebral column.

There are eleven pairs of ribs. The first is broader than the others

and 2 feet long. The longest is 4 feet in a straight line, and in the

middle of the series. The first pair is attached to the sternum, which
has a very peculiar form. It is (fig. 3) like a cross, resembling the

Stenmin of B. hcmnh-c'ii:^!^

same bone of the European species ; but the upper, short branch of

the cross is, unlike that of B. rostrata, divided into two large parallel

lobes. No bone proves more convincingly the distinctness of the
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species than the sternum. As my figure gives a clear view of this

bone, I will not describe it more, adding only the measurements.
The length in the median line is 1 7 inches, and the transverse dia-

meter in a straight line 13" ; the outside is curved downwards and
very rough, the inside excavated and smoother.

Of the twelve lumbar vertebrae, the first is 6 inches long, and the
last 9 inches ; this vertebra is the largest of all. They have higher

spinous processes than the dorsals, but shorter and broader lateral

processes, this process of the ninth and tenth dorsal vertebrae being
the longest of all, i. e. 1 foot. The spinous processes of the middle
lumbar vertebrae are 17" high ; but the lateral processes are only 9"

long and 7" broad. They have all thin sharpened outer margins,

not an expanded tip for the attachment of the ribs like the dorsals.

The tail is composed of nineteen vertebrge, of which the twelve an-

terior are very strong, but the last six in the axis of the tail-fin ex-

tremely small. To the nine anterior caudal vertebrae are attached

inferior spinous processes ; on the following nine they are wanting.

The transverse processes of the first are not perforated. The fifth is

the last vertebra with an indication of such a process. The sixth,

seventh, and eighth have short spinous processes ; but all the others

are without either. As far as the thirteenth they have the body
perforated. The six last are very small and of a peculiar triangular

figure.

The skeleton of the arm-fin is of the usual construction, but has

also some peculiarities. The bladebone is rather large, 32 inches

broad at the upper margin in a straight line, and 18" high from the

glenoid cavity to the same margin. The acromion is 7" long, com-
pressed, and somewhat curved above, with an attenuated end, which
is not enlarged as usual in Whales. The coracoid process is, on the

contrary, thicker at its end, and rounded like a club, and 4i" long.

The very strong humerus is short, only 11" long ; but the forearm-

bones are tolerably long, being 23", and the radius somewhat stronger

than the ulna, which has a large olecranon like a high crest, of semi-

circular figure, which is surrounded by thick and strong cartilage.

The carpal bones are seven on each side, all enclosed in thick carti-

laginous matter, which united them with the forearm-bones and
with the metacarpus of the fin. Two of these seem to be the free

lower epiphyses of the radius and ulna, and the remaining five the

true carpal bones.

The hand has four fingers, wanting the first or thumb, as usual in

the Pin-whales. Each finger has a large metacarpal bone, and the

two outer ones two other osseous phalanges ; but the largest (second)

finger has four phalanges, and the following three. There have been

more cartilaginous articulations, but all these are lost. The first

phalangeal bone of the second finger is the largest bone of the hand,

being 5 inches long. They have no osseous epiphyses on either end,

but have been united only by cartilaginous substance.

We have also the small bone of the pelvis, which is 7i inches long

and H inch broad in the middle, and of a lanceolate form, being nar-

rowed at both ends. No vestige of an attachment of another bone
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to any part of its surface is visible ; and it is the same with the

European species, according to the observations of Eschricht and

Reinhardt.

The hyoid bone is of the same form as that figured in Cuvier's

'Ossem. Foss.' vol. i. pi. 25. f. 13, being only somewhat larger in the

middle, where the two cornua hyoidea are attached. The transverse

diameter is 20 inches, and the longitudinal in the middle of one of

the two points 7 inches. The cornua have a more curved form than

that figured by Cuvier, and are 12 inches long.

Finally I should mention, what I omitted before, that in the cra-

nium is a distinct lachrymal bone on each side in the prolongation

of the orbit at the fore end, like that in Cuvier's figures (pi. 26), to

which is attached the zygomatic bone, as Cuvier figures the Rorqual

of the Cape of Good Hope (fig. 1 of the same plate). The tympanic

bone is persistent and firmly united with the cranium ; and the vomer

rather short, not longer than in the same figures of Cuvier, and di-

vided at the fore end by a longitudinal fissure into two parallel lobes

2| inches in length.

6. Description of a New Genus of Spinacidce, founded upon

a Shark obtained at Madeira. By James Yate Johnson,

C.M.Z.S.

The Shark which forms the subject of the present communication

is closely allied to those members of the family Spinacidce which

constitute the genus Centi-ophorus ; but since it possesses a mesial

tooth in the lower jaw it cannot be assigned to that genus, and I

therefore propose to found upon it a new genus named

Machephilus.

Body elongate, prismatico-triangular in section ; head depressed,

not distinct from the body ; nostrils on the inferior side of the head ;

spout- holes large, furnished with valves, and situate on the upper

side of the head above the eyes ; a deep groove at the commissure

of the lips. Scutella (scales) stalked. Two dorsal fins, each sup-

ported by a strong spine. No anal fin. The teeth of different form

in the two jaws ; those of the upper jaw consisting of triangular

cusps on subquadrate bases ; those of the lower jaw composed of

cusps on subquadrate bases, the cusps being more and more inclined

backwards as the teeth approach the back of the mouth, thus pre-

senting oblique incisorial edges. A mesial tooth, consisting of an

upright equilateral cusp on a quadrate base, in the lower jaw.

Machephilus dumerilli, S .

Of a uniform brownish-grey colour. Head rather broad, depressed,

Proc. Zool. Soc— 1867, No. XLVI.
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concave between the eyes and spout-holes ; cheeks convex ; snout

short, rounded in front, flat above and below. Nostrils large, reach-

ino- to the sides of the snout. Eye-slit ahnond- shaped. Spout-holes

transversely oval, placed above the eyes. Mouth wide ; the jaws

slightly but evenly convex ; the upper jaw protrusile from beneath

the scaly skin. The slit or groove at the commissure advances to

the vertical from the middle of the eye, leaving a considerable space

between the opposite grooves. The posterior part of the slit is very

shallow, and does not extend beyond the vertical from the posterior

edge of the spout-holes.

The teeth of the upper jaw are composed of sharp narrow upright

conico-compressed cusps on subquadrate bases ; and several rows of

them are in use at once. In the lower jaw there are two rows of

teeth, formed of broad flattened cusps on subquadrate bases, which

have a ridge down the middle. The cusps, as the teeth approach

the back of the mouth, become more and more inclined backwards,

but their apices bend upwards and form an acute point ; thus only

part of one edge of the cusp presents an incisorial edge, at the

middle of the lower jaw, having both its sides in front of the adjacent

teeth. It is formed of an upright equilateral cusp with acute edges

placed on a quadrate base.

The five branchial openings are large, and are situate in front of

the pectoral fin, the hindmost embracing the anterior part of the root

of that fin.

All the fins are clothed with scales. The first dorsal fin is nearer

to the pectoral fin than to the ventral fins, and has in its front part

a strong spine more than half as high as the fin, which is so much
worn in the specimen that its shape cannot be accurately stated.

The second dorsal fin is rounded in front, where it is higher than the

anterior fin. It is also armed with a strong spine (which, however,

is not quite so large as the spine of ^e first dorsal), and it is acumi-

nate behind and prolonged in a dirt^ nearly parallel with the tail.

The ventral fins have two-thirds of .we total length of the fish in

front of them. Their anterior angles are rounded off, their posterior

angles prolonged and pointed. The caur^al fin is sliaped much like

that of the true Centrophori. Tiie tail bends upwards inside the

upper lobe, and the lower lobe is well developed. The upperside of

the tail behind the dorsal fin is concave. The lateral line is high up

on the side of the body and straight. The claspers are furnished

with a slender spine.

The scutella or scales are stalked, and have subrotund laminae

continuous with their stalks, each lamina being marked by two lateral

and a median crest, which projects behind as an equilateral tooth.

The hinder edge of the lamina is minutely serrulate.

The species is named in compliment to Professor Auguste Dumeril

of the Jardin des Plantes, Paris, the author of a valuable work

describing the known genera and species of Sharks.

The dimensions of the single example obtained (which has been

added to the collection of the British Museum) are given below.
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inches.

Total length 43|
Height under first dorsal 7

Head, width at spout-holes 5|-

Eye-slit, length 2|
, distance from snout 2|

Spout-holes, length j-^

Mouth, width= distance from snout .... 3^
Pectorals, width of base 2

, distance from snout 9|
First dorsal, length of base 5^

, vertical height 2g
Second dorsal, length of base 3 j

, vertical height 2|
Ventrals, width of base 1-|

, distance from snout 27

Caudal, length 9|

7. Description of Halcrosia afzclu^^, u new Crocodile from

Sierra Leone, West Africa. By Wilhelm Lilljebor(4,

Professor of Zoology in the University of Upsala^

F.M.Z.S.

Length from the point of the nose to the tip of the tail about 4'

(Swedish workmen's measuref, i. e. with 12 inches to the foot).

Length of the head from tlie os quadratum 7\" ; breadth of the

head at the back part 4|" ; its length from the posterior extremity

of the under jaw H", from the orbits to the point of the nose Sf"

;

breadth of the nose over the ni'^ 'i tooth, the widest part of the upper
jaw, 2yy. Length of the i z''. The head's length in proportion

to its breadth marks it as a short broad form ; the nose is, however,

much narrower than in the Halcrosia frontata (Murray);};, as is evi-

dent by the proportion of i.ie breadth above the ninth tooth to the

distance between the orbit and the tip of the nose, the former being

but about two-thirds of the latter, x\ccording to Murray's figure

this breadth amounts to three-fourths of the above-mentioned dis-

tance. With respect to the form of the nose, it appears to be in-

termediate between Halcrosia frontata and Crocodilus vulgaris.

The fossae supratemporales are small, and their lower openings
very small, situated in front, and directed outwards and forwards.

The supratemporal or sincipital plane is somewhat concave in the

middle, and the forehead between the orbits destitute of keel.

* With this name we call to reraemhrance the late Professor Adam Afzelius

of Upsala, who hrouglit home to Sweden from Sierra Leone this specimen, toge-

ther with raanx other interesting specimens of animals and vegetables.

t Swedish feet and (workmen's) inches are reduced to EngUsli by muUiplving
bv 0-9741, or dividing bv 1-0266.

'

X Gray, P. Z. S. 1862, p. 213.
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From the anterior angle of the orbits a tolerably highly raised ridge

passes over each of the ossa lacrymalia, and extends somewhat more
than a third of the nose's length ; and these ridges converge as they
approach the tip of the nose. The nasal bones extend so far into

Head of Halcrosia afscUi.

the cavity of the nostrils as almost entirely to constitute the division

between them, and leave only a very small space occupied by carti-

lage between themselves and the back-turned processes of the inter-

maxillary bones. The head, when looked at in profile, exhibits

almost the same strongly marked concavity over the nose as the
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Halcrosia frontata. The edges of the jaws are strongly sinuated

;

and the upper jaw has on each side a deep hollow, to receive the

seventh tooth of the lower jaw, which in this instance is the largest,

and its two foremost front teeth do not pass through the intermaxil-

lary bone. The teeth are j^Ei{- Th^ back teeth of the under jaw

do not project in between those of the upper jaw, but within them,

as in the case of the Alligators.

Fis. 2.

Hind foot of Halcrosia ufcelii.

Onr specimen being imperfect, we have, as regards the feet, the

opportunity of examining only one of the hind feet (fig. 2). The
web is well developed, but the exterior edge of the foot is not fringed.

It has but one row of four somewhat large keeled scales, which do
not form any prominent lobe or fringe. The remainder of the outer

side of the foot is covered with keeled scales of various sizes.

With regard to the plates of the skin, this genus, as is known, is

especially distinguished by the peculiar form of the upper plates of

the nape. These have also in this species a characteristically broad
form, with almost horizontally outstanding keels, and are particularly

large ; but there are but two pairs, and a considerable interval sepa-

rates the posterior from the anterior dorsal plates ; they have iu the

middle of their upper surface a shallow longitudinal groove. The
cervical plates are six in number, forming a curved transversal row,

and are oval and strongly keeled. The dorsal plates form four con-

tinuous longitudinal rows, of which the outermost on each side is

distinctly, the inmost indistinctly, keeled ; there is, moreover, on each
side a couple of imperfect rows, and several scattered plates on the
sides of the body. The back and loin have eighteen transversal rows
of plates, including the foremost exceedingly small ones. The tail

has twelve similar rows between the base and the strongly projecting

serrated lobe, or crista. All these plates are as it were sculptured
with fine concentric raised lines, as is also the case with the plates of

the head and feet. As the end of the tail is missing I am unable to

give the number of plates in its crista. The ventral plates are ossified.

The colour is indistinct, but seems to have been a very dark brown.
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The animal in its general habit closely resembles the Alligators,

and was on this account, by the late Professor Thunberg, in the

Univer-ity's collection, named Lacerta alligator. The specimen,

which is imperfect, was brought from Sierra Leone, West Africa, by
the late Professor Adam Afzelius, and was, together with his other

collections, presented many years ago to this University's Zoological

Museum.

8. Remarks upon the Fabrician species of the Satyride Genus

Mycalesis ; with Descriptions, and Notes on the named
varieties. By Arthur G. Butler, F.Z.S.

The scarcity of figures of the Fabrician insects, and the culpable

carelessness noticeable in the descriptions of that author, more espe-

cially the bad habit which he had of describing the same species

twice under separate names, has made the determination of his species,

at all times, a work requiring much time, labour, and patience.

The existence of several types in the Banksian collection, of course,

aflfords most important assistance to the student ; but as the labels

upon these types have in some cases been transposed, it is at all times

necessary to compare the insects carefully with their descriptions.

Fig. 1 . Mycalesis sirius.

2. • persevs.

Figs. 3, 3 a. Mi/caks/s terminus.

4. blasi2(s.

I have recently been working out the genus Mycalesis, and I find

that little or no notice has been taken of the Fabrician specimens,
the necessary consequence of which has been that several of his

species have been referred to genera with which they have no con-
nexion, whilst the insects themselves have been redescribed, and thus
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the synouj'my of this extensive group of Butterflies has been use-

lessly increased.

As, by a careful comparison of the types and typical descriptions

with the specimens in our collection, I have succeeded in satis-

factorily determining several of the above species, I hasten to lay the

result of my investigations before the Society.

Sp. 1. MyCALESIS MELUSINA.

Papilio melusina, Fabvicius, Ent. Syst. iii. pt. 1. p. 240. n. 750

(179;^).

Hab. Sierra Leone. B.M.
This has been already placed with P. dorothea of Cramer, with

which it is doubtless identical : it in almost every point agrees with

the insect from Old Calabar, described by Mr. Hewitson under the

name of M. raesaces. I have pointed this out to Mr. Hewitson
;

and he agrees with me that his species can be nothing more than

the Calabar form of the insect from Sierra Leone.

1*. MyCALESIS MIRIAM.

Papilio miriam, Fabricius, Ent. Syst. iii. pt. 1. p. 242. n. 7r>4

(1793).
Hab. Angola. B.M.
" Alis de7itatis fuscis subtus cinereis : anticis ocellis duobus, pos-

ticis septem. Habitat in Indiis."—Ent. Syst.

This only differs from the preceding in being entirely brown on

the upperside, and in having the markings of the underside much
more distinctly visible.

Sp. 2. Mycalesis PERSEUS. (Fig. 2, p. 718.)

*Papilio 2>ersens, Fabricius, Syst. Ent. p. 488. n. 199 (1775).

Papilio tabitha, Fabr. Ent. Syst. iii. pt. 1. p. 243. n. 756 (1793^
Hab. North India.

*

B.M.
" Ala anticcB fuscee, max immacidatce, mox ocello parvo, pupilta

alba ante apicem. PosticcB fusca;, immacidatce. Subttis omnes

basi fuscee, apice dilutiores, anticis punctis tribus, posticis

septem albis subocellaribus.''—Syst. Ent.

"Alee supra omnes nigrcB anticis ocello parvo atro, pupilla alba.

Subtus pallidiores striga e punctis ocellaribus minutissimis pu-

pilla alba."—Ent. Syst.

This is of course only another of the many varieties of M. otrea

of Cramer : the underside of the wings is represented by Donovan in

his ' Insects of Asia ;' but the colouring is so extravagant that the

figure rather hinders than aids the determination of the species.

2\ Mycalesis clerimon.

Papilio clerimon, Fabricius, Ent. Syst. iii. pt. 1. p. 217. n. 678

(1793).

Hab. ?

* The type is in the Baiiksiari rolh'ctiou.
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This appears to be another variety of otrea, but it does not quite

agree with any specimens that I have seen.

In the ' Genera of Diurnal Lepidoptera,' M. tabitha is placed in

the genus Satyrus (p. 391. n. 34); M. derimon, with a query, in

the genus Lasiommata (p. 387. n. 16).

Sp. 3. Mycalesis blasius. (Fig. 4, p. 718.)

Papilio blasius, Fabr. Ent. Syst. Suppl. v. p. 426. n. 488, 489

(1798).
Hab. East Indies {Fabr.) ; PhiUppines. B.M.

''Alee omnes inteyerritna;, supra fusccB, immaculatcE : subtus vix

palJidiores striga media obliqua, alba. Anticce pone strigam

ocellis tribus atris iride flavescente pupUlaque alba, intermedio

minuto. Ocelli annuln communi remformi includuntur. Margo
strigosus. Posticce ocellis septein incequalibus strigis duabus

undatis utrinque coeuntibus cinereis inclusis. Margo strigosus."

—Ent. Syst.

This seems to be identical with the M. samba of Mr. Moore's
* Catalogue,' p. 233. n. 498 ; it differs from lalassis. Hew., in having

smaller and less distinct ocelli, and not so many in the front wings ;

it is also rather smaller.

Sp. 4. Mycalesis medus.

Papilio medus, Fabricius, Syst. Ent. p. 488. n. 198 (1775).

Hab. Cape of Good Hope (Fabricius) ; Borneo. B.M.
Fabricius has made a mistake as to the locality of this species ; it

is evidently identical with P. doris of Cramer ; the latter is said to

be from China, and is only a variety of M. hesione.

Sp. .5. Mycalesis martius*.

Papilio martins, Fabricius, Ent. Svst. iii. pt. I. p. 219. n. 686

(1793).
Hab. Java. B.M.

" Al(S omnes supra nigrcB, immaculatce, subtus ifidem nigra: mar-

gine pallidiore et in hoc margine alee anticce ocelli quatuor, 2. 4.

minutissimi, posticce ocellis septem tertio majori."— Ent. Syst.

This species is closely allied to M. nala of Felder, the mamerta

of Moore's ' Catalogue ;' it is, however, slightly smaller, and differs

in the width of the margin and the number and relative size of the

ocelh.

Sp. 6. Mycalesis TERMINUS. (Figs. 3, 3«, p. 718.)

•fPapilio terminus, Fabricius, Ent. Syst. iii. pt. 1. p. 220. n. 687

(1793).
Hab. New Holland. B.M.

* Felder has recently described and figured a variety of this species, only dif-

fering in the number of the ocelli of the front wings, as ^f. moorei, Feld.

t The type is in the Banksian collection.
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This species has been figured by Donovan in his * Insects of New
Holland,' pi. 28. f. 4 ; however, I found it in the collection as the

remulia of Godart, and confounded with the remulia of Cramer, from

which it is very distinct.

There are two forms of terrninus, the one having small and nearly

regular ocelli (as in the type), the latter with ocelli varying in size

as in remulia ; but in both forms the undulating marginal lines and
the subbasal line of the underside are very conspicuous. We have

remulia from North Ceram.

Sp. 7. Mycalesis sirius. (Fig. 1, p. 718.)

*Papilio sirius, Fabricius, Svst. Ent. p. 488. n. 201 (1775).
Hab. New Holland.

'

B.M.

" Al(B anticcB obscure rufce, apice fuscescentes, ocellis duobus fer-
rugineis, iride fusca, annido atro cincta pupillaque alba ; subtus

glaucce, arcubus duobus strigaqiie fermgineis, apice obscuriores,

ocellis sex, quinto majori. PosticcB obscure rufce, margine fusco,
strigis obscurioribus. Ante marginem ocelli quatuor, inter-

mediis majoribus ; subtus basi glaucce arcubus duobus strigaqiie,

medio ferrugineis, apice obscurioribus, ocellis septem, ultimo ad
angulum ani minutissimo."—Syst. Ent.

This is a common and very variable Australian species ; the spe-

cimens chiefly differ in the number of their ocelli, though the females

are sometimes remarkable for having the bands of the underside

margined with yellow. Mycalesis daidis. Hew., from North Ceram,
and manipa of Boisduval are varieties of this insect, differing in the

number of ocelli alone.

7^. Mycalesis zach^us.

Papilio zachceus, Fabricius, Ent. Svst. iii. pt. 1. p. 217. n. 679

(1793).
Hab. ? {Fabr.); x\ustralia. 6 $, B.M.
" Alee omnes supra fiisccB ocellis duobus pupilla alba. In posticis

interdum adhuc minutus ad angulum ani, subtus itidem fuscce,

anticis ocellis quatuor, posticis sex, omnibus pupilla albaT—
Ent. Syst.

This description exactly agrees with a slight variety of the pre-

ceding, in the National Collection.

Professor Westwood has placed M. sirius in the genus Cceno-

nympha (p. 398. n. 26) ; zachceus is placed with a query in the genus
Lasiommata (p. 387. n. 17).

Sp. 8. Mycalesis narcissus.

Papilio narcissus, Fabricius, Ent. Syst. Suppl. v. p. 428. n. 672,

673 (1798).

Hab. Cape of Good Hope (Fabricius) ; Mauritius. B.M.
This insect has been carefully described by Boisduval ; on the

upperside it is much like M. ita of Felder.

* In the Banksian collection.
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9. On some New Species of Australian Land-Shells. By

James C. Cox, M.D., F.R.C.S. Edin., Secretary of the

Entomological Society of New South Wales.

Since the issue (in 1864) of a 'Catalogue of Australian Land-

Shells' in my collection, in which many supposed new species were

described, I have from time to time transmitted, for publication in

the ' Proceedings ' of the Society, descriptions of such others as

appeared to me to be novelties ; and I now send a further contribu-

tion to the same effect. I mention that a work which I am now

preparing for the press, in which all the Australian Land-Shells

known to me will be described (in Enghsh) and represented by

coloured plates, will, I trust, be published before any considerable

number of new shells can have come before me, even supported as 1

have been and still am by the contributions of collectors in all the

Austrahan colonies, Ilowever, by next mail I hope to be able to

send descriptions of some more undescribed species.

1. Helix lamproides, mihi.

H. testa vmhilicata, convexo-depressa, temii, conferte et irregu-

lariter costato-striaf.a, supra vix nitida, infra nitidiore, corneo-

rufescente, subtus pallidiore ; spira parvula, convexiuscula, ob-

tusa ; anfr. 4, celeriter accrescentibus, ultimo non descendente,

supra depresso, infra convexo, obtuse angulato ; apertura obli-

qua, rotimdato-lunata ; peristomute simplici, tenui, marginibus

conniventibus, dextro recto, antice angulato, columellari arcuato,

non dilatato, nee reflexo.

Diam. maj. 0-57, min. 0-50, alt. 0-22 unc.

Hab. North-western coast of Tasmania.

Closely allied to H. lampra, Pfr., but more coarsely sculptured

and wanting the extre.ne polish of that species, besides being ob-

tusely carinated, and having the aperture angular externally.

2. Helix hamiltoni, mihi.

H. testa umbilicata, subdiscoidea, convexo-depressa, tenui, con-

ferte subarcuatim costulata, interstitiis tenuissime filosis, lineis

minutissimis spiralibus cceteras decussantibus, faciem (sub

lente) lineato-yranulatam exhibente, hand nitida, pallide rufes-

cente-cornea ; spira jiarva, vix prominente, interdum planata,

sutura impressa ; anfr. 5, celeriter accrescentibus, planato-

convexiusculis, ultimo subinflato, rotundo-convexo, non antice

descendente, ad os supra modice planato, basi sti'iis minoribus

munito ; umbilico perspectivo, fere i diametri cequante ; aper-

tura diayonali, ovato-hmari ; peristomate simplici, tenui, recto,

marginibus conniventibus, columellari supra modice dilatato

et reflexo.

Diam. maj. 0'j3, min. 0-4.">, alt. 020 unc.

Hab. Mount Wellington, Macquarie Harbour, and north-eastern

coast of Tasmania.



1867.] DR. J. C. cox ON NEW AUSTRALIAN LAND-SHELLS. 723

A small dark variety from the last-mentioned locality has the de-

cussating striae nearly obsolete. This species may be associated with
H. bonibycina, Pfr., although not very closely allied to it.

3. Helix dieMenensis, mihi.

H. testa umlilicata, depresso-orbiculari, discoidea, tenui, trans-

lucida, costulis perphirvnis 2)ro)ninulis subareuafis munita, non
nitente, sordide lutescente, fasciolis plurimis pallide ritjis ra-

diatim ornata ; spira parva, vix pi'ominente, sutin-a mediocri ;

amfr. 4^, lente accrescentibiis, convexiusculis, ultimo reyulariter

rotundo-convexo, no)i descendente ; lanbilico ^ diametri cequante

;

apertura obliqua, lunata ; peristotnate tenui, recto.

Diam. maj. 0*37, inin. 0*33, alt. 0*14 unc.

Hab. Tasmania.

The two specimens in my collection are both imperfect in the

mouth, so that I cannot describe the upper part of the columella.

4. Helix wellingtonensis, mihi.

H. testa umbilicata, depresso-orbiculari, subdiscoidea, tenui, cos-

tulis flosis subarcuatim radiantibus munita, scepe uscpie ad
umbilicum extendentibus, non nitente, vitreo-albo ad sordide

luteum variante ; spira parva, vix elevata ; anfr. 4, leiite ac-

crescentibiis, modice convexis, ultimo prominente, convexo, non
descendente ; umbilico perspectivo, i diametri cequante ; aper-

tura modice obliqua, lunata ; peristomate simplici, tenui,

recto, marginihus conniventibus, columellari non dilatato, nee

refiexo.

Diam. maj. 027, min. 0*23, alt. 014 unc.

Hab. Mount Wellington, Tasmania.

Closely allied to //. diemenensis, but with fewer and more thread-

like ribs, besides differing in other respects. This shell and H. ha-
miltoni were both presented to me while in Tasmania with the spe-

cific names now given (by whom I know not) attached ; but I have

no reason to suppose that descriptions of them have ever been pub-
lished.

5. Helix albanensis, mihi,

H. testa umbilicata, dejjresso-convexa, arcuatitn acute fiexuoso-

costata, solidiuscula, hand nitida, flavescente, superne fasciis

plurimis rubro-fuscis brevibus radiantibus ornata ; spira modice
conoidea, obtusa, sutura impressa ; anfractibus 5, lente accres-

centibus, subconvexis, ultimo rotundato, ad os subinjlato ; um-
bilico perspectivo, ^ diametri occupants ; apertura rotundato-
lunata, modice obliqua ; peristomate tenui, simplici, marginibus
conniventibus, callo tenui junctis.

Diam. maj. 0*20, min. O'lS, alt. 0*12 mic.

Hab. Port Albany, Western Australia (Masters).

This would come under the subgenus Discus, along with H.
cygnea, Bens., and //. sublesta, Bens., of the same colonv, but is
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not very closely allied to either. The red markings are very cha-

racteristic.

6. Helix penolensis, mihi.

H. testa urnbilicata, siibgloboso-depressa, tenuiuscula, striatula,

pallide cornea, nitidiuscida ; spira late et obtuse conica ; anfr.A,

planato-convexiSyUltimo obtuse carinato, non descendente, subtus

convexiore ; apertura angidato-lunari ; peristomate simplici,

recto, margine dextro vix curvato, ad carinam angulato, turn

urcuato, fere semicirculum formante, columellari superne cal-

loso, breviter dilatato, et paidulum rejlexo, umbilicum parvinn

semitegente.

Diam, maj. 0-15, min. 0*13, alt. 0-08 unc.

Hab. Penola, South Australia {Rev. J. E. Terrison Woods).

A rather dull, horny, broadly semiconical species, allied to H. tur-

riculata, mihi.

7. Helix turriculata, mihi.

H. testa minute urnbilicata, semigloboso-conoidea, pallide corneo-

vitrea, nitidiuscida, tenuissima, vndique tenuiter striatida

;

spira conica, obtusa ; anfr. 6, lente accrescentibus, convexius-

culis, idtimo carinato, non descendente, hasi leviter declivi,

striatulo ut supra, sed nitidiore ; apertura modice obliqua, an-

gulato-lunata ; peristomate simplici, te^iui, antice leviter angu-

lato, margine columellari supra modice dilatato et fornicatim

expanso.

Diam. maj. 01.5, min. 013, alt. 010 unc.

Hab. Miriam Vale, Port Curtis, Queensland.

A delicate, glassy, conical species, the very regular spire of which

is thrice as high as the base. It may be regarded as belonging to

the section Conulus, and is nearly allied to the less trochiform and

hyaline, but more coarsely sculptured H. umbraculorum. Cox.

8. Helix avidorum, mihi.

H. testa profnnde umbilicata, depresso-globosa, tenui, parum
nitente, radialim rugoso-striata, et (sub lente) subtilissime gra-

nidata, coi-neo-lutescente ; spira parva, late depressa ; apice

obtusa, sutura impressa ; anfr. 4-2, convexis, ultimo peramplo,

rotundato, tumido, basi pallidiore et IcBviore ; apertura lunato-

circulari, peristomate tenui, recto, refiexo, murginibus conniven-

tibus, columellari basi modice dilatato, umbilici semissem. ob-

tegente.

Diam. maj. 0-55, min. 0--1.5, alt. 0-30 unc.

Hab. Clarence River, New South Wales (under logs in open iron-

bark ranges, burrowing in wet weather) (Mac Gillivrag) ; Brisbane,

Queensland (Masters)

.

9. Helix marcescens, mihi.

H. testa anguste et profunde umbilicata, depresso-orbiculari, tenui,

translucente, nit idiuscula , levissime rugoso-striata et (sub lente)
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subtilissime granulata, coi'neo-hitescente ; sjnra convexa, ob-

tnsa, sutnra inediocri, tenuiter rufo tceniolata ; anfr. 5, lente

accrescentibus, convexiusculis, ultimo rotundo-convexo ; aper-

tiira limari-rotundata ; peristomate recto, tenui, marginibus
subco7iniventibus, columellari supra dilatato et fornicatim re-

flexo.

Diam. maj. 0*63, niiu. 0'57, alt. 0*30 unc.

Hab. Clarence River, about South Grafton (under bark and logs)

{^MacGillivrai/).

A thin horny semitransparent shell, like a starved miniature H.
yrayi, Pfr., and approaching next to //. avidorum, mihi, a much
more globose shell with an impressed suture. The reddish streak

along the suture is not always present.

10. Helix pachystyloides, mihi.

H. testa umbilicata, globosa, soUdula vel tenui, nitida, corneo-

lutescente, striis increinenti levibus, rugatis, confertissime rugis

irregidaribus decussata ; spira brevi, obtusa, sutura crenulatu ;

anfr. 5, co7ivexis, celeriter accrescentibus, ultimo permagno, in-

flato ; apertura fere diagonali, rotundato-lunata ; peristomate
extusjlavo, intuspallide cameo (interdum albido), recto, tenuiter

expanse, marginibus subconniventibus et callo tenui junctis,

hasali exjjansiore, columellari supra dilatato, intus subcalloso,

exferne umbilicum profunduni semioccultante.

Diam. maj. 1"20, min. 1, alt. 0"85 unc.

Hab. Cape York {Darnel).

This varies considerably in solidity, being sometimes even a deli-

cate thin and horny shell, then most nearly allied to the very small
but exurabilicated variety of H. pachystyla.

11. Helix mucosa, mihi.

H. testa umbilicata, depresso-orbiculari, subdiscoidea, irregula-
riter et conferte rugoso-striata, solidiuscula, oleoso-micante

;

spira latissime conoidea, apice submersa ; anfr. A\ lente accres-

centibus, convexiusculis, ultimo subito antice defiexo, obsolete
carinato, basi convexo, rugoso-strigato ut supra, sed levius

;

iimbilico perspectivo, fere ^ diametri aquante ; apertura ro-

tundo-lunari ; peristomate simplici, recto, marginibus subcon-
niventibus, columellari supra valde expanse et rejtexo.

Diam. maj. 0-30, min. 025, alt. 0*14 unc.

?Iab. Clarence River (MacGillivrag)

.

Belonging to the section Discus, but not closely approaching any
species known to me. I hope the name mucosa will stand, although
there is already a mucida.

12. Helix pexa, mihi.

H. testa umbilicata, depressa, fere discoidea, tenui, translucente,
regulariter et conferte arcuate-costata, costis apparentibus ut
binis coalescentibus, interstitiis non (sub lente) striatis, pallide
lutescenti-cornea ; spira plana, sutura mediocri ; anfr. 4, con-
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vexis, ultimo angusto, rotundato, bast subnitido, costulis in um-
biliciim perspectivimi et ^ diametri ceqiiantem deseendentibus

;

apertura fere diagonali, lunari ; peristomate simplici, tenui.

Diam. maj. 0*08, min. 0'07, alt. 0"04 uiic,

Hab. Greystanes, New South Wales (Cox).
Easily distinguished from the nearly allied H. cochlidium, Cox,

by the difference in colour, and the fineness of the minute riblets,

which are also much more numerous than in its white plicately-

ribbed ally.

10. Notes on the Specimens of Calyptrceida in Mr. Cuming^s

Collection. By Dr. J. E. Gray, F.R.S., V.P.Z.S.,

F.L.S., &c.

Mrs. Gray having kindly undertaken to place some of the shells

of the late Mr. Cuming's collection on tablets, the specimens of

certain families have come under my supervision, and 1 have been

induced to make some observations that I thought might tend to

the better understanding of the species. I herewith send my notes

on the shells of the family CalyptrcBidce, and this paper may be

followed by some others of a similar character.

I shall preface these notes by some observations on the collection

itself.

I certainly should have considered the following observations un-

necessary if most exaggerated statements had not been published

respecting the collection, which are likely to mislead the public—such,

for example, as that each specimen had not only its name and its

special locality attached to it, but also the depth in the ocean at

which it was found, and that the specimens are in all instances the

actual types of the species from which the descriptions have been

taken. As this is not the case, it is necessary that some account of the

collection as it was received by the British Museum should be given,

in order that it may be properly understood by the scientific concho-

logists who may hereafter consult it. I have not the least intention

by the following remarks to depreciate the value of Mr. Cuming's
labours as a collector, or of his collection ; for every conchologist, both

scientific and amateur, is very greatly indebted to him for having

collected one of the largest and most perfect collections of shells ever

brought together ; for he not only collected extensively himself, but

he excited others to collect, and he left no stone unturned to obtain

from other collections in all countries such specimens as he wanted,

or from which, as types, species had been described ; and he also,

in the most free and liberal manner, opened the collection to the use

of such conchologists and iconographers as would fall into his views

as to the describing and naming of species.

When I first saw the collection, fifteen or sixteen years ago, as

may be seen by my report to the Trustees of the British Museum,



1867.] DR. J. E. GRAY ON THE CALYPTR.EID^. 72/

which is pubhshed in some of the Parliamentary Papers relative to

the Museum, the collection was without any names or habitats to the

species. The names have been added since Mr. Cuming's recovery,

and gummed to the mouth of one of the specimens of each preserved

species. These names were not affixed by the original describers

and figurers of the species, but by two well-known conchologists
;

and as they must be considered to rest on identification by the
latter and not by the original describers, this rather detracts from
their authenticity as absolute types of the species described. It

is to be regretted that when these names were attached the special

habitats of the specimens were not also marked on them.

I am informed that as soon as any specimens were described

Mr. Cuming was in the habit of destroying the habitats sent with
them, as he said they could be discovered by looking at the work in

which they were described. This is certainly a very inconvenient

and roundabout way of arriving at the information required : if the

species was procured from two or more localities, one is not able to

discover which specimen belonged to each special locality.

In many of the specimens, especially those that have not yet been

determined or named, the habitat, written on a small paper label, is

stuffed into the mouth of the shell.

As yet I have not observed any indication of the depths in the

ocean whence the specimens were obtained. Indeed it was only

the specimens which Mr. Cuming or a few other collectors them-
selves dredged to which such an addition could be made ; and I

suppose that Mr. Cuming would also say that this could be obtained

from the work in which the species are described. But here, again,

the same uncertainty prevails ; which are the specimens that were
obtained at the depth indicated ? Perhaps all those that were referred

to when first described have been replaced by other and better spe-

cimens obtained at a very different depth ; for shells vary in size and
colour according to the depths at which they may have happened to

live.

It was of necessity impossible that Mr. Cuming could have ascer-

tained the depth at which the shells lived that he obtained from
tiie various collections he selected from, or from other dealers*.

* Indeed I am not willing to pay so much regard to the depth at which species

are said to have been obtained as some geologists appear to do, except when the
specimens are obtained at some special dredging. My faith was shaken by tiie

following fact :—A collection of shells was oftered to me for sale, at the time that

geologists were interested in the depth at which moUusca live, which I carefully

examined ; but as it contained many duplicates I declined it, and it was purchased

by a respectable dealer. And what was my astonishment, when the collection was
offered to me to select from, to find that each species was marked with the depth
at which it was obtained, for which there was not the slightest authority ; but the

subject of depth was exciting interest at the time, and its being attached to the

specimen was supposed to give them an additional value ; and 1 regret to say I

have seen these pretended depths quoted in a geological work as if they were true.

Persons who have theories to propose or support are often not sufficiently alive

to the great necessity of examining the authority of the statements which they
receive and quote as facts, or the readiness with which persons, when money is to

be made by the subject, are willing to stretch a point to suit their purpose.
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Though, in the vast majority of cases, the shells more recently

named are to be regarded as the type specimens of the species described

and figured from Mr. Cuming's collection, unfortunately, from Mr.
Cuming's habit of replacing shells in his cabinet by better specimens

when they occurred, there is a certain amount of uncertainty as to

these shells being the types of the species described, the accuracy of

the determination resting in such cases on the accuracy of Mr. Cum-
ing's determination of their identity with the shells replaced ; but

there is no doubt that in the distinction of species and varieties Mr.
Cuming was very acute and is to be generally depended on.

There is also another source of uncertainty. Mr. Cuming was in

the habit of sending to Dr. Pfeiffer, Reeve, Sowerby, and other de-

scribers and figurers of the species certain specimens from his dupli-

cates marked with the same number as that attached to his own
specimens ; and the determination of the species depended on the ac-

curacy with which these numbers were reported. I have observed

a few undoubted mistakes arising from this system, and therefore

believe that there may be others, though probably the number is not

large ; but these show the necessity of depending in all these cases

on the shell named agreeing with the description, rather than on the

fact that the specimens are so named in the collection.

A very large number of species in the collection have been sepa-

rated on very slight characters, or on the slightest variation of form,

state, and colour. This has greatly arisen from the description and

figuring of shells lately made known chiefly falling into the hands of

dealers, like Mr. Reeve and Mr. Sowerby, or of persons employed

by dealers, who select for their purpose those who are ready to fall

into their views and make as many new species as possible ; and the

dealers are ready to repay such work with specimens to increase the

describer's collection, or in other ways.

A shell with a new name is much more valuable in a pecuniary

point of view than one with an old and well-known name.

The value dealers attach to new names is proved by an incident

that occurred to myself a few days ago, when a dealer offered me a

new Volute for ten guineas. I said it was not new, only a slight

variety of a well-known species. At length he admitted that he had

nine specimens of the Volute, and ended by offering to present me
with the best of the series if I would describe it as a new species ! I

am told that at length he found a person to fall into his views, and

sold all his specimens at or above the price first mentioned. A short

time ago a gentleman was induced to purchase a Volute at a high

price, on the understanding that if he purchased it it would be de-

scribed, figured, and named after him. This was done, though the

shell is only a slight variety of a well-known not uncommon South

Austrahan species. Fortunately the description was printed only on

a flyleaf with the plate, and it is not likely to be preserved.

The paying for the description of species of animals is no new

source of trade, for it is recorded that John Reinhold Foster was

paid threepence a species for describing new British insects for a

scientific zoologist ; but dealers can now afford to pay better, as is
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shown by the offer that was made to me respecting the new Volute
;

and private collections have been much enriched by such labours.

No one knew better than Mr. Cuming the value of a new name
to his specimens, as shown by his enmity to any one who doubted
the novelty of the species described. He would not allow me to see

his collection for many years after his return from South America,
because I had pointed out to him at one of the meetings of this

Society that some of the shells which Messrs. Sowerby and Broderip
had described as new were well-known species, and well figured by
Chemnitz. Indeed I was not allowed to see any part of his col-

lection until it was first offered to the British Museum for sale,

during his illness about sixteen years ago.

Since that period Mr. Cuming refused a well-known conchologist,
who had previously described several shells from his cabinet, any
further use of his collection, because he refused to admit that cer-

tain specimens which he sent to him to be described were new to

science, or different from species already described.

The system that Mr. Cuming adopted of selecting three specimens
of each variety or species most alike tended to prevent the number
of nominal or presumed species from being observed during a casual
examination of the collection, as it excluded those specimens which
showed the transition from one variety to another which occurs in

any given species—more especially as the species were not arranged
in the drawers so that the most allied or presumed species were near
to each other, but, on the contrary, the two or more variations of
the same species were often placed as species in distant parts of the
series.

The fact of a naturalist having the power of merely adding his

name after the name of an animal or plant described has been sup-
posed to have influenced many in attempting to establish species, or
in altering the names of old species on very slight grounds ; but if

we add to this little vanity the greater inducement of an increase

in the value of the specimens themselves and the collection in which
they are contained, or of increasing the sale of the book in which
they are described and figured, or, further, if a naturalist is to be
paid so much per species for all the species he can describe from a

collection, it is not difficult to believe, under these various circum-
stances, that the number of the species in such a collection are very
needlessly increased.

This has caused so many nominal species to be created by col-

lectors of ferns and other plants and by nurserymen ; but such names
are rarely regarded as of any authority by scientific botanists.

I have had the shells of the Cumingian collection placed on tablets

so that they may be arranged in the same series as the other shells

in the British Museum ; but each tablet is marked in such a manner
that it may be at once distinguished from the rest of the collection,

so that there can be no doubt about which are the types or the
presumed types of the species described from the collection. I

feared that, if the shells were not placed on tablets, the specimens of

the same species might be separated from their allies and mixed with

Proc. Zool. Soc— 1807, No. XLVII.
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those of other species, and thus the identity of the nomenclature

might be destroyed or rendered doubtful.

It is to be hoped that some day this magnificent collection of shells

in the British Museum may be studied scientifically, and all their

nominal and dealers' species be reduced to synonyms, and eventually

allowed to drop out of the catalogue, to which the greater part of

them ought never to have been admitted. To attempt to do this to

some extent in certain families is the one of the objects of this paper.

I have not attempted in these notes to give a general synonymy
of the species ; but I have only added after the name of each species

a list of the names and their authors that are attached to the speci-

mens of the species described in Mr. Cuming's collection, which are

to be presumed to be the types of the species described or figured

under these names by the author quoted. In some instances the

state of the specimen named by the author renders the determi-

nation uncertain ; then I have added a mark of doubt before the

names.

At the commencement of this century shells were generally ar-

ranged according to the Linnean system, and Dillwyn's ' Species of

Shells' was one of the best works published, and Wood's ' Illustrated

Catalogue ' was a useful and cheap collection of figures ; and the

system suited very well for the small number of species then known.
Some of the older collectors preferred to use Humphrey's cata-

logue, in which many modern genera were sketched out, rather than

the heterogeneous collection of species that were crowded in the Lin-

nean genera.

Whenever a person had a large collection to arrange he found, like

Humphrey, that the shells fell into natural groups that were recog-

nized by the public, who had given them vernacular names.

Thus Lichtenstein in Berlin, Schumacher in Copenhagen, and
Lamarck in Paris, each having a large collection to arrange, pro-

posed new groups of species, or genera, and a new arrangement of

the genera.

Lamarck, who had been educated as a botanist, set to work to de-

scribe the species in the genera which he proposed ; and that gave a

preponderance to his system.

The use of the Lamarckian system was first introduced into Eng-
land by my predecessor, Mr. Children, who arranged the shells in

the British Museum on that system, and published a translation of

Lamarck's ' Genera,' illustrated with a figure of each. Sowerby and
Couch published similar works. And more lately the late Mr.
Woodward, who seems to have been disturbed at the rapid progress

that the knowledge of the animals and shells were making in this

country, published his manual, which is written chiefly from a

palaeontologist's point of view, trying to stem the current; and the

manner in which his work has been received, and is still spoken of,

is a proof that he well understood the calibre of the collectors both

of recent and fossil shells.

When the collection of shells was arranged in the eastern gallery

of the British Museum, w-hich had been built for the National Gallery,
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then used for the mineral collections, and at length given up to

the zoological collections in 1840, I arranged the species in what

ajjpeared to me natural groups, and took care to find out the names

that previous writers had given to those groups, and gave the cha-

racters of the groups and genera in a 'Synopsis' which was sold in

the Hall for a shilling. This proceeding at first excited the anger

of the persons who had adopted the Lamarckian system, some

of whom had a vested interest in works written on that system.

Knowing but little of the history of the science, they persisted in

believing that all the groups were creations of my own, and de-

nounced me as the manufacturer of an immense number of useless

genera. Thus in Sowerby's 'Manual of Conchology' there are

numbers of genera referred to me which were formed when I was a

child, or even before I was born, and which often are only quoted to

be objected to. Yet that manual is a very useful work for any one

commencing the study of conchology, as it contains a very good series

of figures of many more genera than are to be found in any other

English work on the subject.

Observing the ignorance that generally existed on the subject, I

compiled a list of genera of recent shells, giving the type of each

genus. This was published in the ' Proceedings ' of this Society

for 1847, and contained in a few pages a condensed account of the

labours of most conchologists that had written before that date.

This showed how many minds had been occupied with the arrange-

ment of shells,—and also that there were 810 well established genera,

many having several names, and that only a veiy small proportion

of them had been separated or named by myself. About the same

time Mrs. Gray published, for the use of students, etchings of the

animals of shells which she had been collecting for my use from

various sources.

The publication of these two works, and the almost simultaneous

appearance of a work ' On the Synonyma of the Genera of Mollusca'

by Hermannsen, gave a great impulse to this study both in this

country and the continent.

Dr. Philippi, during his voyage to Chili, compiled a ' Manual of

Mollusca,' chiefly based on my ' List of Genera-'

Then the Messrs. Adams commenced a work on the ' Genera of

Mollusca,' based on the same list, and on the collection arranged

according to it in the British Museum. And more lately. Dr. Cheuu
seems to have felt that the time had arrived when the French con-

chologists might be inclined to progress beyond the system proposed

by Lamarck, and published a ' Manuel de Oonchyliologie,' in 2 vols.

8vo, illustrated with figures of several thousand species. This work
is based on my ' List of Genera,' and on the * Genera ' of Messrs.

Adams, and is certainly one of the cheapest and most useful manuals

for the use of the shell-collector and malacologist that have yet been

compiled.

The collection of shells exhibited in the British Museum first

showed to the conchologist and the paheoutologist the advantage of

the more scientific arrangement of the mollusca and their shells into



732 DR. J. E. GRAY ON THE CALYPTR^ID^. [Juiie 27,

smaller groups, and according to the structure of the raollusca and

their teeth and anatomy, the opercula, and the shells.

The dealers were at length convinced (as Humphrey had been

many years before) that the use of a larger number of genera ex-

tended their trade, as it produced a crop of customers (besides those

who merely bought shells for their beauty or variety) who purchased

the less conspicuous shells for the purpose of obtaining one or more
examples of each genus ; and the general students were gradually

induced to adopt the improvement.

The students of fossil shells seem inclined to lag behind the

knowledge of the day. They have some excuse, as fossil shells do

not afford them all the means of study to be obtained from recent

species ; but they might do much more than they have done, and
they never can derive all the advantages in geology that the study

of the fossil mollusca can afford them until they study their shells

with the same attention as has been applied to the recent species,

and revise the heterogeneous genera into which they are now
grouped. Mr. Searles Wood, long ago, set an example of the right

course to be pursued in his paper " On the Crag Fossils ;" but few

have followed him. I think that the faith they place in Woodward's
' Manual ' is one of the causes of their want of progress.

The iconographers, such as Lovell Reeve and Mr. Sowerby, have

published illustrated monographs of many genera of shells on the

modern system ; but unfortunately they do not seem to think it is

enough to figure each species, but they figure even slight varieties

under the name of species. This has rendered their works so ex-

pensive that they are only to be regarded as works of luxury for the

libraries of the rich ; while the number of the varieties they figure,

and the want of system in the arrangement of the species, render

them very difficult to use by the scientific conchologist. You may
almost buy a good collection of shells for the price of these works

;

and every one would learn more from the shells themselves than

from works on them of such an unscientific character.

Fam. Calyptr^id.e.

The shells of Calyptrceidce are peculiar as being spiral shells which
have the edge of the mouth so expanded behind as to cover the

hinder part of the foot of the animal. The front side of the last

whorls of the shell, which lies on the upper surface of the foot, being

protected from external injury by this extension of the margin of

the mouth of the shell, is thin and polished externally, like the rest

of the inner surface of the cavity of the shell, of which it seems to

form a part.

When we have observed the rationale of the structure, the differ-

ence between the two families CalyptrceidcE and CapulidcB, which
have animals of a very similar structure, is easily understood.

In CapuUdcti the shell is a very short cone, with a large oj)en sub-

circular mouth and au incomplete edge ; it has the shell attached

to the body of the animal by an adductor muscle near the hinder
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edge of the aperture, like most shells of the kind with a very large

open mouth—this muscle, of a very large size and extent, leaving

an impression of a horseshoe-shape, as is also the case with Fatella

and other shells of the short conical form.

In the CalyptrcBidcE, on the contrary, the adductor muscle, which
attaches the animal to the shell, is affixed to the inner surface of

the outer lip of the shell, near the margin, as in other spiral shells

—that is to say, those that are formed of an elongated shelly cone,

spirally twisted round an imaginary axis.

This character is constant, though the shells in the different genera
assume such different forms and are sometimes so flat as to be spiral

only in name ; and it is the adductor muscle that is attached in the

same situation, though the outer lip may be in the form of a slielly

plate or of a large cup attached to one of the sides of the simple coni-

cal cavity of the conical shell, which has only a very minute spiral

nucleus, showing that the animal, which when adult forms a conical

P«^e//a-Iike shell, had a spiral shell on its back with a moderate-sized

mouth when it was first hatched.

The structure of the shells is not usually understood. The front

of the last whorl is rudimentary in the entire lauiily. It is most
developed and most nearly in the usual form in the genus Trochita,

and is in a much more rudimentary condition in Cruciljulum and
Culijptra. In the genus Mitrella the pillar-lip is reflected and sol-

dered on itself, as in most shells with an imperforated axis; but the

cavity beneath the reflexed portion in the different species and groups
is gradually enlarged, until the shell has what in other shells is

called an umbilicated axis. In Dispotcea and Cntcibulum the cup is

a very largely dilated umbilicus, surrounded by a very rudimentary
front of the whorl. Anomalous as the form of the Cup-and-Saucer
Limpet appears, the study of the series shows that it is only an
easily understood modification of the usual form of shells.

The structure of Erycea is most peculiar. I cannot call to mind
any shell showing the same peculiarities. The front of the whorls
is as rudimentary as in Dispotea and Crypta ; as in the genus
Galerus there is a small compressed perforation extending up to the

apex of the cavity ; but this perforation, instead of being on the
edge of a twisted central colunm as in that genus, is on the surface

of a transverse plate. This plate somewhat resembles the front of
the whorl of the genus Crypta ; but in that genus the aj)erture and
the front of the whorl are as wide as the shell, and the axis of the

shell is marginal, and not marked externally.

Comparing the structure of Ergcea with that of Galerus, I believe

that it chiefly differs from the latter genus in that the front of the
inner lip, after being reflexed over the imaginary axis of the shell as

in Galerus, forming the perforation, is again reflexed and continued
on to the other side of the cavity of the shell, where it is attached

;

the right side of the plate is broader and rounder, and the left side

shorter and narrower. The generality of conchologists have so little

estimation of this kiud of comparison, that in studying the explana-
tion of the structure of the genus I am laying myself open to the
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observation that Mr. Lovell Reeve made on the remarks that I

made respectmg the development of the shell of Humphreyia, " That
if the shell could speak it would be astonished at what was said

respecting its structure."

When the structure of Trochita, Crypta, Crucibulum, and Mi-
trella are studied in a series, it is easy to understand and to trace

out how the various forms gradually pass into each other; and the

peculiarity by which the genera are separated is chiefly a modifica-

tion of the inner lip. And from analogy one is convinced that the

curved plate at the top of the cavity of Calyptra must be a modifi-

cation of the same {>art of the shell. As yet we have not discovered

any shells Avhich show how the modifications have been brought
about, or which show any intermediate form between the plate and
the cup-like appendage of Crucibidmn, or the spiral lamina of Mi-
trella, which is most developed in Trochita. It has been suggested

that it is half of the internal cup of Grucibulum : but this is a

mistake ; for the adductor muscle is attached to the outer surface

of the cup of Crucibulum, and to the front of the inner surfaces of

Calyptra ; so that, if it is any modification of that cup, it must be

that the two sides of the cup are compressed together, and the cup-

like concavity destroyed. AVe only know that the spiral shell that

covers the just-hatched animal, instead of being extended in its spiral

form, is developed into a nearly symmetrical conical shell without

the least appearance of a spire, and that the inner lip of the nucleus

is dilated into a curved subsymmetrical appendage attached to the

apex of the upper part of the cavity, to the front or inner surface

of which the adductor muscle which fixed the animal to the shell is

affixed.

As Trochita is the most spiral, and indeed exhibits the most normal

form of the shell of the family, so Calyptra is the most abnormally

formed shell of the group. The simple conical form of the shell

and its cavity gives it some resemblance to the shell of Capulus ;

and Calyptra differs from all the other genera of the family to which
it is referred by the animal forming an under valve or shelly plate,

as the animal of Hipponyx does among Capulidce ; but the position

of the adductor muscle shows that the genus, though so abnormal,

is properly referred to Calyptrceidce.

Tribe I. Shell conical, circular, spiral; apex central; whorls seve-

ral, regular ; nucleus spiral; cavity circular, spiral, with an
oblongfour sided mouth. Trochitina.

1. Trochita, Schumacher; Adams.

Trochatella, Lesson.

Infundibulum, D'Orb.

Shell conical, circular, spiral. Apex central. Whorls several,

well develo[)ed. Base circular, concave. Mouth moderate, oblong,

four-sided, transverse. Axis central, imperforated, not exposed to

view.
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The shells are rarely flat when the animal has affixed itself over a

cavity in stones or shells.

Trochita radians.

Trochns radians, Desh.

Var. Dark chestnut (Chenu, Man. f. 2343).
T. spirata, Forbes.

Shell solid ; whorls flat, with oblique ribs ; margins of base den-

tated.

Var. Shell distorted, nearly flat ; whorls indistinctly marked.
Hub. Coast of Peru ; Valparaiso ; Straits of JMagellan.

2. Clypeola.

Shell conical, circular, spiral, thin. Apex central. Whorls several,

well developed. Base concave, circular. Mouth large, oblong, four-

sided. Axis central, imperforated, spiral, exposed to the apex of the

cavity. Periostraca horny, thin, lamellar.

A Trochila with somewhat the appearance of a Mitrella.

* Skull dejivessed, smooth.

1. Clypeola magellanica.

Trochita clypeolmn. Reeve.

Shell thin, conical, depressed, smooth, covered with laminar folia-

ceous periostraca ; base nearly flat.

Hab. Magellan Straits.

2. Clypeola xENtfis, n, s.

Shell thin, conical, depressed, smooth.

Hab. New Zealand,

** Shell high, conical ; ivJiorls costate.

3. Clypeola corrugata.

Trochita corrugata. Reeve.

"T. spirata, var.," Reeve; Chenu, Man. f. 2347, 2348.

CalyptrcBa pileus, Lamk. ; Deless. Icon. t. 34. f. 2.

Shell high, conical, acute ; whorls flat, obliquely costate, or nearly

smooth ; base deeply concave.

Hab. Peru.

Var. Icevis. Shell smooth and thin ; the spire of the column of

one specimen more exposed and open.

Hab. Falkland Islands.

3. Trochella.

Shell obliquely conical, depressed. Apex subcentral. Whorls
well developed, covered with a horny lamellar periostraca. Nucleus
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spiral. Base oblong, concave. Aperture very large, oblong, four-

sided, not quite so wide as the shell. Axis deeply concave on the

right side of the base.

1. Trochella maculata.

Calyptraa comma-notata, Sowerby (Galerus chinensis {}), Chenu,

Man. f. 2350, 23.51 ; Cahjptraa maculata, Quoy).

Shell convex, oblique, conical, rather solid ; inside purple.

Ilab. New Zealand.

2. Trochella calyptr/Eformis.

Trochus calyptrceformis, Lamk.

Shell thin, depressed, concentrical, striated ; spire purplish.

Hab. ?

I cannot find in the Museum Collection (including those received

from Mr. Cuming) any shell that agrees with Mr. Sowerby's figure

of Calyptrcea dilatata (Chenu, Mam. f. 2349). Some specimens

of Trochella maculata are oblong or elongate, but they always

have a deep impression on the right side of the hinder part of the

cavity.

Mr. Swainson formed a genus for C dilatata under the name of

Haliotoideus, which has been adopted as a subgenus by Adams and

Chenu.

Tribe II. Shell oblong ; apex posterior or subposterior, with a

transverse plate on the hinder side of the cavity dividing it

into two parts. Cryptaina.

1. Crepipatella, Lesson.

Crepipatella, sp., Adams.

Shell subcircular. Internal lamina concave below. Lip sharp,

semicircular, separated from the columellar edge by a broad trian-

gular slit.

1. Crepipatella dilatata.

Crepidula dilatata, Lamk.; Brod. {C. peruviana, Lamk,; Chenu,
Man. f. 2352).

C. foliacea, Brod,

C. nautiloides, Lesson.

Hab. Valparaiso ; Straits of Magellan ; Peru.

Var. I. C. rugulosa, Dunker.
Var. 2. Shell subcircular, flat. C strigata, Brod.

Var. 3. Shell oval, thin, more convex, white. C. pallida, Brod.

2. CrepipxItella foliacea, Brod.

Shell lamellar, rugose.
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3. Crepipatella lingulata, Brod.

The internal plate with a subcentral radiating fold, forming a notch

in the margin of the lip.

4. Crepipatella dorsata, Brod.

The apex rather above the margin.

Ilab. Vancouver Island.

2. Crypta, Humphrey.
Crepidula, Lamk.
Sandaliian, Schum.

Shell oblong, elongate. Apex submarginal, subspiral. Internal

lamina concave, covering about half the cavity. The lip transverse,

nearly straight, or with a slight subcentral notch.

Messrs. H. and A. Adams formed the genus Inacus for the white

flat specimen of this genus. All the specimens of the different species

that take up their residence in the inside of the shell assume this

form and colour. It has been suggested that, instead of being de-

pendent on the accident of locality, their living in such places is a

habit peculiar to the species, and a proof that they are of a distinct

kind. This theory is set at rest by the fact that some specimens of

the shell show the two states ; that is to say, an animal growing on

the outside of a shell has moved to the inside, and an animal that

commenced life on the inside of a shell has moved to the outside.

In the first case the apex of the shell is convex and brown, and the

circumference white and flat ; and in the other the apex is flat and

white, and the circumference brown and convex. I have seen one

specimen in which the animal has moved twice, and the shell has a

brown lip and margin and a white flat intermediate space.

The change of form, surface, and colour of the shell of this

family was described in my paper, published in the ' Philosophical

Transactions' for 1838, and reprinted in Johnston's 'Letters on
Conchology;' so there is less excuse for the formation of species,

much less genera, on such characters.

* Apex lateral, posterior, subspiral. Crepidula.

1

.

Crypta aculeata.

Crepidula acideata, Lamk. Patella aculeata, Grmelin.

C. echinus, Brod.

C. hystrix, Brod.

C. californica, Nuttall ; Chenu, Man. f. 2355, 2356, 2359.

Surface with spiral lines of spines or small scales.

Hab. Jamaica ; Rio Janeiro ; Honduras ; California ; Australia
;

Sydney ; Kurrachee ; Natal ; Japan.

2. Crypta costata, Deshayes (Chenu, Man. f. 2353).

Shell with broad spiral ribs, sharp-edged above.
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Var. 1 . Shell convex, with brown spiral streaks.

Var. 2. Shell flat, pure white.

3. Crypta porcellana, Adams ; Lamk.

Shell smooth, often irregular, costate, tubercular, or granulated

from the form of the surface of the body to which they are or were

attached.

Var. 1 . Shell convex, coloured, varied with stripes or spots ; on

the outside of shells or on rocks.

Patella, porcellana, Linn.

Crepidiila loorcellana, Lamk.
Crepidula fornicata. Patella fornicata, Linn. (Chenu, Man.

f. 2354?).

C. arenata, Brod.

C. excavata, Brod.

C aplysioides. Reeve.

C. onyx. Sow.

C. min'ginalis, Brod.

Var. 2. Shell flat, often concave above, white ; living inside of

shells or in cavities.

C. nivea et C. squama, Brod.

C. navicelloides, Nuttall.

C. glauca. Say.

C. unguiformis, Lamk.
C. exuviaia, Nuttall (see Chenu, Man. f. 2360, 2362).

Surface altered by the body to which it is attached :

—

Crepidula lirata. Reeve,

C. rngosa, Nuttall.

Hab. ?

In Messrs. Adams's ' Genera of Shells,' the species here united

are scattered among the three subgenera Crypta, Crepipatella, and

Inacus, the latter being formed from the specimens that happen to

take up their abode in the cavities of shells. It was this extraordi-

nary distribution of species so nearly allied as to be regarded as

derived from the same brood or set of eggs, that induced me to under-

take to make notes on them. More than one species may be com-

bined in these synonyms, which may be distinguished by some dif-

ference in the teeth or other organs of the animal, where the animals

from different localities have been examined and compared ; and if the

specimens from different localities prove to be distinct, each doubtless

will furnish the varieties in shape and surface produced by the form

and surface of the body to which the}^ may happen to be attached.

4. Crypta sitchana.

Shell smooth, covered with a paleaceous periostraca ; inner lip

flat, arched inwards.

Crepidula sitchana, Middend.
Hah. Sitcha.
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5. Crypta lks&oni.

Shell whitish, varied with brown or white ; outer surface with

concentric expanded lamina.

Crepidida jimbriata. Reeve.

C. lessonii, Brod.

JIab. Monterey ; Upper California ; Vancouver Straits.

** Apex of shell subcentral ; portions rather produced, acute.

G. Crypta incurva.

Shell dark brown (rarely white) ; apex acute, rather produced,

subcentral ; the outer surface with close, regular, small, spiral or

longitudinal ribs.

Crepidida incurvata, Brod.

Hab. Honduras. Var. 2. ?

7. Crypta hepatica, Deshayes.

Shell dark brown, smooth, with a white ray on each side of the

apex ; apex acute, subcentral, produced.

Crepidida hepatica, Desh.

Hab. ?

Messrs. Adams refer the first of these species to the subgenus

Crypta, and the second to Crepipatella.

3. Garnotia, Gray.

Shell conical, cup-shaped ; apex acute, posterior, above the margin ;

the internal lamina flat, shelving to the level of the apex, leaving a

conical cavity beneath the lip, arched inwards or subtransverse.

Garnotia adunca. Sow.

Shell smooth or subcostate, dark brown, with a small white spot

on each side of the lip ; inner lip pale.

Crepidida rostrata, C. B. Adams : junior?

Hab. Vancouver's Island.

Tribe III. Shell oblony, transverse, depressed ; apex scarcely raised,

jjosterior, submaryinal ; nucleus distinct; spiral cavity ex-

panded, shalloiv, with a transverse plate occupying about two-

thirds the width on the left or pillar side of the hinder half of
the cavity, and attached by each of the sides to the inside of
the shell, and with a radiating fold on the lower surface, form-
ing a radiating thickened rib, ending in a concavity like a

muscular scar near the edge ; the front edge on the right side

of the fold short, forming a deep notch ; on the left side e.v-

panded and rounded, with a notch near the pillar or right

edge of the shell. Ergtcina.

Tlie fold in the plate is evidently analogous to the fold and
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cavity in the shelly plate of Mitrella ; but the plate is attached by

each of its side edges.

The more convex species might be confounded with Crepipatella;

but they are always known by the fold forming a subcentral ridge

on the lower surface of the plate, and ending in the small shallow

pit like the scar of a muscle.

This group has been regarded as a subgenus of Crypta ; but it is

more allied to Mitrella.

1. ErGuEA, Adams ; Chenu.

Shell nearly flat ; apex posterior, marginal ; nucleus spiral ; whorls

rapidly enlarging.

The shells when they live in cavities are concave externally,—and
when living on a rough surface, corrugated like other Calyptrceidce.

Erg^a walshi.

Crepidula walshi, Hermannsen. (^C. plana, Chemx, Man. f. 2364.

Var. distorted and rugose, C. plana, Adams & Reeve.)

Hab. Ceylon ; Bombay.

2. Noicia.

Shell subcircular or oblong, convex, spiral ; whorls one and a half

or two ; the apex subcentral, subposterior ; nucleus spiral ; cavity

concave, deeper under the apex ; internal ])lates concave, thin, with

the fold forming a narrow linear cavity open to the apex of the shell,

NoiciA CHiNENSis, n. s. (in Cuming's Collection).

Shell pale brown, smooth, or slightly concentrically striated.

Hab. China.

Var. Shell very thin, convex ; the internal plate thin, with the

fold only slightly marked and solid.

Tribe IV. Shell conical, spiral; spire of few rajndly enlarging

whorls ; cavity conical, with a well-developed oblique subspiral

lamina on one side, from the tip, which has the inner or pillar-

edge reflexed,forming a pit or solid rib. Mitrellina.

1. Mitrella.

Shell conical, like Poculina ; but the internal plate is oblique and
subspiral ; the reflexed part of the pillar-lip is closely a])plied to the
plate, and only forming a thickened edge to the plate, there being a

small impression like the scar of a muscle at the lower part of it.

I. Mitrella chinensis.

Shell white or rosy ; outer surface with minute tubular spines or

tubercles.

Patella chinensis, Montagu.
Calypfraea chinensis, Lamk., &c.

Hab. Coasts of Europe.
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2. MiTRELLA spiNiFERA, 11. s. (not named).

Shell depressed, pellucid, orown-spotted, rugose, with oblique ra-

diating ridges armed with tubular spines.

Hab. Kurrachee. Internal lamina imperfect.

See Trochita spinnlosa, Chenu, Man. f. 2344.

3. MiTRELLA SUBREFLEXA.

Calyptr^a subreflexa. Carpenter.

Pale brown, smooth, pellucid.

Hab. California.

4. MiTRELLA PELLXJCIDA.

Calyptrcea pellucida. Reeve.

Shell very thin, transparent, smooth.

Hab.— ?

2. Trochilina.

Shell like former ; but the internal })late is much more oblique

and spiral, and the reflexed part of the upper portion of the pillar-

lip is united to the surface of the plate, forming a short deep com-
pressed perforation near the apex of the cavity.

1. Trochilina conica.

CahjptrcEa conica, Brod.

Shell conical, rather thin, pale, brown-spotted, smooth.
Hab.
This shell varies greatly in the extent of the internal lamina : in

most specimens it occupies much more than one whorl ; but in

another, which may have been injured, the plate docs not occupy
more than one-third of a whorl.

2. Trochilina fastigiata.

Calyptrcea fastigiata, Gould.

Shell conical, circular, smooth, with a smooth pale-brown perios-

traca.

Hab. Vancouver's Island.

3. Trochilina adspersa.

Calyptrcea adspersa, C. B. Adams.

Shell depressed, pellucid, brown-dotted.

Hab. ?

4. Trochilina mamillaris.

Calyptrcea mamillaris, Brod.

Shell solid, white, smooth, opaque, with a red or purple tij)

internal plate very thin, transparent.

Hab. California.
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5. Trochilina solida.

Calyptrcea solida. Reeve.

Shell high, conical, solid, smooth, opaque, white ; inner surface

and apex purple brown ; internal plate very oblique, white.

Hab. Conchagua (C. A.).

6. Trochilina lichen.

Calyptreea lichen, Brod.

Shell very depressed, white, with a few obscure reddish dots,

smooth.

Hab. ?

3. POCULINA.

Shell conical ; base circular, deeply concave ; apex acute, central

;

nucleus spiral ; cavity conical, with an oblique triangular subspiral

lamina on one of the sides, which has the pillar bent back so as to

form a large deep concavity or umbilicus extending to the apex of

the cavity.

This genus is distinguished from Mitrella by the apex being dis-

tinctly spiral.

1. POCULINA UNGUIS.

CalyptrcBa unguis, Brod.

C. solida, Brod. (Chenu, Man. f. 2340).

Shell solid, high, conical, smooth, brown.

Hab. ?

'2. POCULINA POCULUM.

Calyptreea poculum, Reeve.

Shell thin, conical, smooth, white or j)ale brown.

Hab. ?

3. POCULINA AURITA.

Calyptreea aurita, Reeve (Chenu, Man. f. 2336).

Shell depressed, conical, broad, thin, pale brown ; outer surface

closely and regularly radiately striated.

Hab. ?

Tribe V. Shell conical, subspiral; the cavity simple, conical; the

internal lamina moderate, oblique, irregular, irilh the edge of
the pillar-lip refiexed, forming a narrow elongated deep mar-
ginal cavity.

Galerus, Humphr. ; Adams.

Mitrella, Leach.

Mitrula, Gray.

Infundihulum, J. Sow.
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Shell circular, conical ; apex acute, ceutral ; nucleiis spiral, erect

;

cavity circular, regular, conical, with an oblique plate projecting into

the cavity on the pillar side, which has a narrow, conical, compressed,

cup-shaped cavity on its outer margin.

1. Galerus extinctorius, Adams.

Calyptrcea extinctoria, Lamk.
C. morbidum. Reeve.

Shell smooth, white, with diverging brown lines ; the lamina as

wide as the width of the cup-shaped cavity.

Surface distorted. C. verrucosum. Reeve. (C Icevigata, Chenu,
Man. f. 2337.)

Hab. Molucca ; Tranquebar ; China.

2. Galerus lividus.

Calt/pfrcea lividum. Reeve.

Shell dark brown, horn-colour, pellucid ; the lamina near the

cup-shaped cavity very narrow, not nearly so wide as the cavity.

Hab, ?

Tribe VI. Shell circular, regular, conical, subspiral ; apex central,

acute ; nucleus spiral ; cavity regular, conical, with an oblique

or spiral laminafrom the apex, which is elongate, with a slightly

reflexed edge near the apex of the cavity, ur shorter, oblique,

tvith the pillar-edge reflexed, making a. more or less deep and
large cup-like appendage. Dispoteana.

The passage from the small, slender, deep perforation under the re-

flexed portion of the pillar-lip to the large cup-like appendage of the

Cup-and-Saucer Limpet {Crucibuluni) is very gradual.

* Cup-like cavity large, compressed, narrow, close on the inner sur-

face of the shell.

I. Neleta.

Shell subcircular, conical, depressed; apex acute, central; nucleus

spiral, radiately costate ; cavity circular, conical, with a narrow com-

pressed deep cup-shaped concavity on the side, attached to the shell

by the whole of its inner surface, open to the tip ; the side next to

cavity of the shell not thickened or rounded.

Very different from the young of Crucibulum scutellafum, and

from Catellina pectinatum, by the compressed form of the cup, and

by the cup not being callous at the tip.

Neleta serrata.

Calypfrcea serrata, Brod.

Shell conical, depressed ; cone rather thin, pellucid, strongly ra-
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diately costated ; the internal cavity small, compressed, open to the

apex of the shell.

2. Trelania.

Shell circular, depressed, conical ; apex nearly central, acute ;

nucleus subspiral ; cavity circular, conical, with a narrow lunate deep

compressed cup-shaped cavity attached to the inner surface of the

shell by the apex and one of the sides, rest free ; the edge of the

cavity complete and free from the inner surface of the shell.

Trelania radiata.

Calyptrcea radiata, Brod.

Shell brown-rayed, with numerous narrow, close, regular, radiating

striae.

Ilab. California.

** Oup-shaped appendage large, broad, triangular.
" Cup-and-Saucer Limpets."

1. Catillina.

Shell oblong, conical, radiately ribbed ; the apex acute, subcentral,

recurved ; nucleus regular, spiral, of one whorl and a half; the cavity

conical, with a broad trigonal cup on the left side under, but not

extending to, the apex of the cavity, filled with a callous deposit at

the tip ; the part of the cup next to the inner surface of the shell

scarcely thickened and not raised up.

Catillina pectinata.

Shell conical, high, solid, thick ; the cup large, open, triangular,

with the upper })art filled with a thick calcareous deposit.

Calyptrcea pectinata, Carpenter.

C concamerata, Reeve. (Chenu, Man. f. 2337, 2330.)

Hab. ?

Very like a small Crucibulum scutellatum. The up{)er part of the

cup is always partly filled up by a calcareous deposit, and tlie edge

of the cavity next to the inner surface of the shell is not thickened

or raised.

2. DisPOTEA, Adams.

** Calypeopsis, Lesson."

Shell circular, conical ; the apex acute, posterior, recurved consider-

ably above the edge ; nucleus subspiral, lateral ; the cavity conical
;

apex subspiral, with a broad large trigonal cup-like cavity under the

apex, attached to the cavity by one of its sides, the edge of which is

not raised or thickened ; the outer or right lip of the cup straight,

spreading, cavity open to the tip.

This chiefly differs from the former genus in the inner lip not

being reflexed over the cavity of the cup.
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* Cup conical, deep ; shell striated, edge crenated.

1. DispoTEA STRIATA, Adams.

Calyptrcea striata. Say ; Chenu, Man. f. 2342.

Shell circular, radiately costatetl ; costse interrupted by the smooth
lines of growth ; the cup conical, deep ; the right edge straight, even.

See D. cancellata, Adams & Reeve.

** Cup concave, shallow ; shell smooth, edge even.

2. DiSPOTEA BILOBATA.

" Calyptrcea bilobata. Gray."

Shell thin, oblong or ovate, white, brown-rayed, smooth, minutely

rugulose, sublaminal ; the cup concave, shallow, the right lip flexu-

ous, two-lobed.

Hab. California.

2. Crucibulum, Schumacher ; Adams.

Biconia, Swainson.

Caiyptropsis, Brod. (not Lesson).

Dispotea, Say.

The shell circular, depressed, conical ; apex nearly central, acute
;

nucleus subspiral ; cavity circular, conical, with a broad subtrian-

gular cup-shaped cavity attached by the upper part of one of its sides,

but with the edges free from the cavity of the shell on every side.

In the young shell the internal cup is imperfect, consisting of a

narrow triangular curved subspiral cavity, without any shelly deposit

on the inner side of the cup next to the surface of the shell. As the

shell enlarges, the width of the side of the cup decreases, and the edge

is completed and at length elevated from the inner surface of the shell.

* The internal cup broad, rather longer than broad.

1. CrUCIBULUiM scutellatum.

Calyptrcea scutellata, Gray.

Crucibulum imbricatuin, Brod.

C. umbrella, Desh. (shell very flat).

C. lignaria, Brod.

C. corrugatum, P. Carpenter.

C. ferrugineum. Reeve.

C. trigonale, Adams & Reeve.

C. rugosum, Deshayes.

C. tenuis, Broderip.

Dispotea spectrum.

Shell solid, brown (or pale, with brown rays), with broad flat ra-

diating and concentric ridges, or more or less smooth and closely

radiately striated (Chenu, Man. f. 2332, 2335, 2338).

^a6. West Coast of America ; Valparaiso; Chiloe; Gulf of Cali-

fornia.

Piioc. ZooL. Soc— 1867, No. XLVIII.



746 DR. J. E. GRAY ON THE CALYPTRiEID^. [Juiie 27,

The smooth specimens sometimes have costated or cancellated

tips, and the converse. The surfaces of the different varieties and

the form of the shells are often altered by the form and surface of

the body to which they are attached.

2. Crucibulum auriculatum.

Patella auriculata, Chemn. Dispotea auriculata.

Shell white, brown-spotted, and varied with distant regular sharp-

edged radiating ribs ; inner surface white or brownish.

Hab. West Indies ; St. Thomas's ; Cumana.
The Atlantic form of the preceding.

3. Crucibulum violaceum. Carpenter.

Shell white, brown-varied, with close regular round-topped ra-

diating ribs ; inner surface purplish.

Hah. Ceylon.

4. Crucibulum maculatum.

Calyptrcea maculata, Brod.

Shell white, solid, brown-spotted, with very close, round-topped,

nearly regular radiating ribs.

Hab. ?

o. Crucibulum tubiferum.

Dispotea tubifera. Say.

Crucibulum spinosutn, Sowerby.

C. hispidum, Brod.

Chenu, Man. f. 2333, 2334.

Shell solid, brown, or brown white-rayed ; closely radiately striated,

and often with more or less close radiating ribs furnished with

tubular spines.

Hab. Peru ; Gulf of California.

Tribe VII. The shell conical, suhcircular ; apex central, acute;

cavitij regular, conical, with a folded plate at the top of the

cavity, free from the sides ; the foot of the animal secreting a

lower calcareous plate. Calyptrina.

Calyptra, Humphrey; Adams.

Calyptrcea, Lamk.
Calyptrus, Mont.
Mitrularia, Schum.
Calyptria, Lithedaphus, et Litholepas, Owen.

* Shell entire, without spines.

1. Calyptra corrugata, Adams; Chenu, Man. f. 2326, 2328.

Calyptrcea corrugata, Brod.

Var. smaller. C. layardi, Reeve. ? C. umbo. Reeve.
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Shell solid, with high, compressed, edged, distant radiating ribs.

Hab. ?

2. Calyptra adamsii. Reeve.

Calyptra depressa, Adams & Reeve.

Shell thin, with close, sharp-edged, regular radiating and concentric

ridges, minutely striated between the ridges.

Hab. .

3. Calyptra alveolata, A. Adams.

Var. 1. Small. C7. m?w5o. Reeve. C.vanikorensis,(^\xo'^. C. can-

cellata, Reeve.

Var. 2. Thick, flat. C. varia. Bred.

Shell solid, with close, radiating, sharp-edged ribs, and more or

less distinct low concentric ridges.

Hab. Philippines ; Galapagos Islands.

4. Calyptra equestris, Chenu, Man. f. 2322, 2323.

Patella equestris, Linn. ?

Calyptra papyracea, A. Adams.
? C. radiosa, Gould. (Bad state, with another species.)

C. scutulum. Reeve.

Shell solid, with sharp-edged radiating ribs, and small radiating

lines between them.

Hab. Philippines.

5. Calyptra stella. Reeve.

Shell depressed, solid, with very close, flat-topped, radiating ribs,

which are sometimes alternately smaller.

Hab. ?

6. Calyptra tkctum-sinense. Gray, 1824.

Calyptra cepacea, Brod.

C. martiniana, C. diaphana, C. scabies, C. domitoria, C. tortilis,

C. cornea, C. stallonia, C. cicatricosa, C. ossea, C. saccharimeta,

C. balanoides, C. uncinata, C. hipponiceformis, C. porosa, C. cya-

thella, et C. fibulata. Reeve.

C. depressa, Adams & Reeve.

Shell thin, very finely, regularly, radiately striated.

Var. with expanding concentric lamina.

Patella tectum sinensis, Chemn. ; Chenu, Man. f. 2324, 2325.

Hab. Philippine Islands.

I am by no means certain that the six species here distinguished

are distinct. C. stella seems most distinct from the rest ; but there

is only one specimen, and Mr. Cuming has mated it with a small

specimen of C. equestris. They all seem to live together at the

Philippine Islands.
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** Shell with tubular spines.

7. Calyptra tubifera.

Shell thin, pellucid, smooth, with distant, short, tubular spines

formed on the edge of the shell, and closed up below as the shell

enlarges.

Hob. Honduras. A single specimen, which was not named in the

cabinet.

11. Catalogue of Birds collected by Mr. E. Bartlett on the

River Hiiallaga, Eastern Peru^ with Notes and Descrip-

tions of New Species. By P. L. SclateRj M.A., Ph.D.,

F.R.S., and Osbert Salvin, M.A. &c.

(Plate XXXIV.)

Mr. E. T. Higgins having kindly allowed us to examine Mr. E.

Bartlett' s second collection of birds from Eastern Peru before its

dispersal, we have the pleasure of submitting the following account

of it to the Society.

The present collection was formed during the excursion spoken of

in the letter of which an extract is given in the Society's ' Proceed-

ings ' for January 1867*, and was mainly amassed at three locali-

ties—Yurimaguas, Xeberos, and Chyavetas.

Yurimaguas is an Indian town on the Huallaga, about sixty miles

from its embouchure into the Amazon, mentioned in Herndon and

Gibbons's ' Exploration of the Amazon ' (p. I 71).

Xeberos is an Indian village, about fifty miles north-west of Yu-
rimaguas, on a small river (the Aypena) which flows into the Amazon
just above the Huallaga.

Chyavetas, or Chayavetas, is situated about seventy miles west of

Yurimaguas.
All these three places are marked in the copy of the Spanish map

(of 1790) attached to Herndon's volume.

The whole collection consists of nearly 1000 skins, referable to

205 species. Of these but very few are new to science, almost the

only noticeable exception being the new Chcetura described below.

This may probably arise from the fact that Mr. Hauxwell collected

largely at Chamicuros (a village situated upon the opposite bank of

the Huallaga, but in the same neighbourhood) in 1854, and that

his collections appear to have been widely dispersed in Europe. In

comparing the present collection with the former collection from

the Ucayali, we find only 94 species common to the two, while 112

species are in the Huallaga collection which had not been previously

obtained by Mr, Bartlett.

The following is a list of the species of birds collected at the three

* See anfca. p. 2.
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localities above mentioned in a tabular form, the necessary notes

being added subsequently*. The nomenclature employed is that of

Sclater's * Catalogue of American Birds.'

TURDID.E.

tl. Turdus phteopygus
amaurochalinus

.

Troglodytid.e.

3. Cyphorhinus modulator .

.

t4. Troglodytes tessellatus . . .

.

SVLVICOLID.E.

t5. Basileuterus uropygialis .

.

HiRUNDINIDiE.

6. Progne tapera

17/ leucogastra

8. Atticora fasciata

9. cyanoleuca
10. Stelgidopteryx ruficoUis .

.

ViREONID.E.

11. Vireosylvia agilis

CCEREBID.E.

12. Hemidacnis albiventris .

.

13. Dacnis cayana
14. melanotis

15. Coereba ca?rulea

16. cyanea
17. nitida

18. Chlorophanes atricapilla

Tanagrid^e.

19.

20.

21.

22.

23!

24.

25.

26.

27.

28.

t29.

30.

t31.

Procnias occidentalis . . .

Euphonia minuta
rufiventris

Oalliste yeni

schranki

gyroloides

Tanagra coelestis

melanoptera
Eamphocoelus jacapa . . .

Phoenicothraupis rubica

Tachyphonus phoeniceus

rufiventris

surinaraus

* The collection contained also thirteen skins from Naiita, amongst which
were Oci/alus kitirosfrk, Waterh., I'sitfacula passen'na (Linn.), ButeoguUus ni-
ffricollis (LRth.), Hcrodias cgrcita (Gm.), and Ni/cticorax pilcatns (haih..), not
before mentioned from this locality.
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X

32. Nemosia auricoUi-' »
33. Chlorospingus flavigularis ! .

.

34. Cissopis media
I

»
35. Saltator magnus ' »

Fkixgillid.e. i

f 3(5. Guiraca cyanoides
|

.

.

37. Oryzoborus cra.s9irostris I »

38. torridus
!

*

39. Spemiophila luctuosa

40. Volatinia jacarina

41. Coturniculus peruanus

ICTEKID.E.

t42. Clypicterus oseryi I »

43. Ostinops cristatiis

44. viridis

45. Leistes guianensis

CORVID.E.

46. Cjanocorax violaceus

t47.

48.

40.

50.

51.

52.

t53.

t54.

t55.
.56.

Dendrocolaptid.e.

Sclemirus mexicaniis

caudacutus
Synallaxis nitilans

Ancistrops lineaticeps

AiitomoliLS sclateri

Gljjjhorhynchus castelnaudi .

.

Xenops approximans
Dendrocolaptes radiolatus . . .

.

Dendrornis ocellata

, sp. inc

t57.

58.

+59.

60.

61.

t62.

t63.

64.

65.

+66.

67.

+68.

69.

70.

71.

+74.

75.

FoKMICAIillD.K.

Thamnopliilus fuliginosiis .

.

melaniirus

murinus .'

[

*

Pygoptila maculipennis

margaritata |
»

Dysithainniis schistaceiis .

.

ardesiacus : .

.

Thamnomanes glaiicus ' »

Myrmotlierula pygina^a
|

#

hi^matonota
\
*

melsena

cinereiventris

hauxwelli

Ramphocrmus nielanuriis

Cercomacra cinerascens

Myrmeciza hemimeLvna
Hypocnemis cantator

myiotherina
theres£e
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76. Pithys albifrons

77. leucsispis

78. Myrmelastes plumbeus
79. FormicaHus aiialis ....

Tyrannid.e.

t80.

81.

t82.

83,

84.

85.

86.

87.

88.

89.

90.

91.

192.

93.

94.

t95.

96.

t97.

98.

tU9.

tlOO.

101.

102.

103.

104.

105.

tl06.

107.

108.

109.

110.

111.

112.

Euscarthmus spicifer

Mioaectes oleagineus

Leptopogon peruvianus
Tyrannulus elatiis

Elainea modesta
Rhjnchocyclus sulphurescens

megaceplialus i »
Pitangus .sulphuratus

Myiodynastes solitarius

Myiobius erjthrurus

barbatus

Pyrocephalus rubineus
Empidochanes fuscatus

, sp. ign .

.

, sp. ign. . . #
Tyrannus aurantio-atro-cri.sbitus

j

^
melancholicus ^j.

COTINGID.E.

Tityra albitorques
I .

.

Pachyrhamplius atricajDillus I ^
Lipaugus lateralis .

.

lodopleura isabella;

Pipra auricapilla

leucocilla

cornuta, $
cyaneocapilla

, sp. ign., 2
Chloropipo, sp. ign., $
Machaeropterus striolatus

CJiiromacha;ris manacus
Phoenicocercus nigricoUis

Rupicola peruviana
Cotinga ctiyana

Cephalopterus ornatus

MOMOTID^.
113. Momotus martii

Alcedinid.e.

114. Ceryle superciliosa

G.iLBULID.E.

115. Galbula albirostris

BUCCONID.E.

IK). Bucco collaris

117. macrodactylus ....
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118. Mala€optila fusea ,

11',). Nonnula, frontalis

120. Monasa flaTirostris

121. peruana .

.

122. Clielidoptera tenebrosa *

M

Trogonid.e.

123. Trogon viridis

124. melanurus

Caprijiulgid.e.

125. Nyctidromus albicoUis . . .

.

126. Antrostomus parvulus . . .

.

Cypselid.k.

127. Cliaitura zonaris , .

.

tl28. brachycerca, sp. nov.

129. Cypselus squamatus

130.

131.

132.

133.

134.

135.

13B.

.137.

138.

139.

140.

141.

142.

143
144.

tl45.

146.

a 47.

148.

149.

150.

151.

152.

Trocfiilid.e.

Phaethornis malaris

boucieri

Pygmornis amaura
nigricinctus

Glaucis affinis

Campylopterus aiquatorialis

Aphantochroa gularis ....

Lampornis maugo
Doryfera Johanna;

Thalurania tschudii

Florisuga niellivora

C'lais guimeti

Poleniistria verreauxi ....

Gouldia langsdorfR

Calliphlox amethvstina ....

Polytmns leucorrlious ....

Clytolffima aurescens

Heliomaster longirostris .

.

Hylocharis cyanea
sapphirina

Thaiunantias fluviatilis ....

Chrysuronia josephiiiiv; ....

Eucephala cserulea

Cut'ULID.E.

tl53. Piaya niehleri

tl54. nielanogastra

155. Coccyzu.s melanocoi'vpluis.

Ramph.vstid.e.

156. Ramphastiis ambiguus . . .

157. cuvieri

1 58. inca

159. culminatiis
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160. Pteroglossus pluricinctus

161. humboldti
162. flavirostris

16.3. Selenidera reinwardti ....

Cafitonid.e.

164. Capito peruvianus

165. aurovirens

PiCID.E.

166. Campephilus trachelopyrlis .

167. albirostris

168. Celeus citrinus

tl69. citreopygius

170. Chloronerpes hsematostigma

.

171. Melanerpes cruentatus

172.

173.

174.

175.

176.

177.

178.

179.

t-180.

P.SITTACID.E.

Ara macao
Conurus cyanopterus

• souancsei

Brotogerys jugularis

Chrysoti.s amazonica
Pionus menstruus . . .... .

Caica melanocephala
barrabandi

Urochronia hueti

VULTURID.E.
181. Gyparchns papa
182. Cathartes aura . . .

183.

184.

185.

186.

187.

188.

tl89.

190.

191.

Falconid.e.

Ibycter ainericanus

Morphnus guianensis

Unibitinga zonura
Herpetotheres cachinnans

.

Spiz netus ornatus
Astiirina magnirostris . . .

Micrastur niirandollii . . .

Harpagus bidentatus

Ictinia plumbea

Strigid.e.

192. Strix perlata

193. Syrnium, sp. ign

C0LUMBID.E.

194. Columba speciosa

195. Chainiepelia amazilia

196. Peristera cinerea

197. Geotrygon montana

Perdicid.e.

198. Odontophorus stellatiis . .

.
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TlNAMID^.

199. Tiuainus parvirostiis . . .

.

Rallid.k.

200. Porzana cayanensis . . .

.

201. Heliornis f'ulica

SCOLOPACID.E.

202. Tringites rufescens

203. Tringa maculata

Ahdeid.e.

204. Ardea aganii

Larid.e.

205. Rhynchops melanurus .

The following notes apply to such of the above-mentioned species

as are marked (f) :

—

(1.) TURDUS PH^OPYGUS, Cab.

Chyavetas. Three examples ; rather darker on the back than

Cayenne specimens.

(4.) Troglodytes tessellatus, Lafr. et D'Orb,

Four examples from Xeberos and Chyavetas. Rather more ful-

vous below than in Panama specimens.

(5.) Basileuterus uropygialis, Sclater, P. Z. S. 1861, p. 128,

et 1866, p. 286, t. x. f. 2.

One example from Chyavetas, agreeing with the type in Sclater's

collection. This is a singular locality for the species, as we had be-

lieved it to be peculiar to Panama.

^ (7.) Progne leucogastra, Baird.

Many skins from Xeberos and Yurimaguas. " Generally seen in

flocks about the church at Yurimaguas."—E. B.

(29.) Tachyphonus phceniceus, Sw. An. in Menageries, p. 31 1;

Sclater, P. Z. S. 1856, p. 116.

Three examples of this scarce species from Xeberos. Natterer

obtained specimens on the Madeira.

(31.) Tachyphonus surinamus (Linn.).

Many specimens from Xeberos and Chyavetas of both sexes of a

local form of T. surinamus, which is probably tlie bird indicated by

Lawrence (Ann. L. N. Y. viii. p. 42) as T. napensis. It differs from
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the Cayenne bird principally in its smaller size and darker uropygial

band. The females seem also different from those of the typical form,

being of a brighter ochreous behind, and having the yellow circlet

round the eye much less defined—in some specimens hardly apparent.

Specimen e of Tachyphonus surinamus (from Guia) of Sclater's col-

lection (Cat. A. B. p. 85) also belongs to this form.

(42.) Clypicterus oseryi (Deville).

Cassicus oseryi, Deville, Rev. Zool. 1849, p. 57; Des Murs, Zool.

Voy. Casteln. p. 66, pi. 18. f. .3.

Clyincterus oseryi, Bp. Consp. i. p. 426.

One example of this fine species, not quite adult, from Xeberos.

It is the first time we have met with it.

•' (47.) Sclerurus mexicanus, Sclater.

See our observations on this species {antea, p. 574). It is in-

teresting to meet with a second southern specimen, confirming our

views there expressed.

+- (53.) Xenops approximans, Pelzeln, Sitz. Ak. Wien, xxxiv.

p. 113(1859).

Two examples of this form from Chyavetas, agreeing with one of

Natterer's typical skins of this species in Sclater's collection.

-+" (54.) Dendrocolaptes radiolatus, Sclater, MS.

One example from Yurimaguas of a species in Sclater's collection

allied to D. cayennensis and D. snncti-thomcB of Central America.

It may be characterized as follows :

—

Similis D. cayennensi, sed tnajor, supra et subtus omnino fasciolis

nigris distincte transradiolatus : alis et cauda ferrugineo-rufis,

alarum tectricibus nigra transradiatis : rostro paUide corneo;

j)edibvs fuscis : long, tola 12*5, alas S'O, cauda 4-?, rostri a

rictu 1-9 poll. Angl.

Hab. in Peruv. orient. Yurimaguas (Bartlett).

In D. sancti-thomee the lower back is rufous, unbarred ; the ra-

diations are much closer, the bill is smaller and nearly black, and

tbe whole bird is smaller.

A fourth species of this group (the only other with which we are

acquainted) is the newly described D. concolor, Pelzeln.

(55.) Dendrornis ocellata, Spix.

Dendrocolaptes ocellatus, Spix, Av. Bras. i. p. 88, t. 91. f. 1.

A single specimen agrees with a skin (determined by Pelzeln to

belong to Spix's species) in Sclater's collection, collected by Natterer

on the Rio Negro.

(57.) Thamnophiltjs fuliginosus, Gould.

A female, probably of this species, from Xeberos. A somewhat

similar specimen is in the British Museum.
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-4~ (59.) ThAMNOPHIMJS MURINUS.

ThamnophUus murhiits, Natt. MS. sp. no. 923.

Xeberos. Specimens of both sexes of this species, of which

Sclater has three examples in his collection under Natterer's MS.
name. They may be characterized as follows :

—
Schistaceus, suhtus valde dilutio?; ventre medio pcene albo : ma-

cula dorsi medii celnta alba : alls fuscescenti-ochraeeis, macu-

lis tectricam terminalibus albis : caiida schistaceo-nigra, api-

cibus rectricum anguste albis : long, tota 5*3, alcR 2*4, caudce

2'1, rostri a rictu 0'8.

Fcem. Fusca; subtus dilute ochracea, mediuliler albescens : jnleo

alls et Cauda rufescentihns : maculis tectricum terminalibus

ochracescentibus.

Hab. Cayenne {Mus. P.L.S ); Marabitanas et Barra do Rio Negro

{Natterer^ ; Xeberos (Bartlett).

Obs. Species parvaj affinis Th. ccerulescenti et Th. amazonico,

sed sane distincta.

(G2.) Dysithamnus schistaceus, D'Orb.

Yurimaguas and Chyavetas. This appears to be the true Tham-
nophUus schistaceus of D'Orbigny (figured Voy. t. 5. f. 1 under the

name Th./uliginosus); but it is not the same as the species referred to

by Sclater in his articles in P. Z. S. (IS.'iS, pj). 66, 222) and American

Catalogue. The latter is distinguishable by its white dorsal spot,

darker cinereous colour below, and the narrow white terminations of

the tail-feathers. For this species, of which one female skin is like-

wise in Bartlett's collection, we propose the new name Dysithamnus

ardesiacus.

(66.) Myrmotherula h^matonota, Sclater, P. Z. S. 1858,

p. 235 ; Sclat. et Salv. P. Z. S. 1866, p. 185.

Xeberos and Chyavetas. Several specimens of this interesting

species, and of each sex.

-[-(68.) Myrmotherula cinereiventris.

Myrmotherula cinereiventris, Sclater, MS.

fS . Cinerea, paido pallidior, unicolor : tectricum alarum apicibus

nigris albo terminatis : cauda nigro-cinerea, apice vix palles-

cente : long, tota 3'5, al<x 2'], caudce I'l.

§ . Supra cinerea, capitis laterihus et corpore subtus cinnamomeis.

Hab. Cayenne {Mus. P. L. S.) ; Surinam (C. Bartlett); Rio

Napo (Ferreaux) ; Eastern Peru, Chyavetas (E. Bartlett).

Obs. Species, affinis 31. axillari et ejusmodi formse, sed corpore

toto subtus cinereo ab aliis prorsus notabilis.

Mr. E. Bartlett's collection contains many examples of this spe-

cies, which appears to be undescribed. Sclater's collection contains

several skins of it from various localities.
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(72.) MvRMECiZA HEMiMEL.ENA, Sclater, P. Z. S. 1858, p. 249.

A single skin, agreeing with the typical specimen in the British

Museum.

(74.) Hyvocnemis myiotherina (Spix).

A series of ten specimens of this species proves, what we had long

suspected, that "/f. nielanosticta, Sclater, d" " (as figured P. Z. S.

1854, pi. Lxxiii.), is the young male of this bird before the black

throat is attained ; and " H. melauosticta, $ ," the female of this

species. H. elegans, Sclater, of Bogota, is also [)robably merely the

female of the same bird rather more deeply coloured below.

(80.) EuscARTHMUS spiciFER (Lafr.).

See our remarks on this species, P. Z. S, 18G6, p. 187.

-/-(82.) Leptopogon peruvianus, sp. nov.

Similis L. amaurocephalo, ex Brasilia or. merid., sed minor

:

pileo saturatiore, et cauda hrunnea iinicolore : long, lota 4*5,

alee 2*3, caudce 2'0.

Hab. Peruv. orient. Chyavetas {Bartlett).

Dr. Cabanis has lately separated the northern form of this species

as L. pileatus (Journ. f. Orn. 1855, p. 414). This is a third local

form, resembling L. pileatus in the deep colour of the head, but

smaller than either of the others, and without any green edgings to

the tail-feathers. The bill of the single specimen sent is rather

stouter, and the chest somewhat darker.

(92.) Empidochanes fuscatus (Max.).

See our remarks on this bird (anteii, p. 578). We should rather

have expected to find here the Cayenne form £. olivus.

(95.) Tyrannus aurantio-atro-cristatus, Lafr. et D'Orb.

See P. Z. S. 1866, p. 190.

- (97.) Tityra ALBiTORauES, DuBus.

This is the true Tityra albitorques of DuBus (Bull. Acad. Brux.
xiv. p. 104) ; and we are now for the first time enabled to compare
it with the Mexican and Central American form, which we have
hitherto referred to the same species. They are decidedly separable

as local forms ; and the northern bird, being the Psaris fraseri of

Kaup, may be called Tityra fraseri. It is larger than the present

species, has a much longer bill, and the black bar on the tail much
broader.

(99.) LiPAUGus LATERALIS, Gr. R. Gray; Sclat. et Salv. Ex.
Orn. p. 6.

In our synopsis of these birds in ' Exotic Ornithology ' we have
kept the present Peruvian form separate from the Brazilian L.

hypopyrrhus. The specimens in Bartlett's collection do not tend to

confirm this view, and the point requires further examination.
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(100.) lODOPLEURA ISABELLA, Parz.

Both sexes and the young of this fine species are in the collection.

The female is distinguished hy the want of the violet side-tufts (as

in /. pij)7-a).

(106.) Chloropipo, sp. —

?

A female, probably referable to a species of this genus. Sclater's

collection contains a similar skin from Ecuador.

-f' (128.) Ch^tura brachycerca, sp. nov. (PI. XXXIV.)

JEneo-niffra : dorso inferiore uropygio et eauda tola cum tectrici-

bus c(tud<ii svperioribus et inferioribus fuscescenti-cinei'eis ; rec-

tricum rachidibus acuminatis nig?'is : cauda brevissima : rostro

et pedibus nigris : long, tota 4*0, ala: 4"6, caudce 1'2, tarsi 0*4.

Hab. Peruv. orient. Xeberos {Bortlett).

This is a new and very distinct species of the small group of Ameri-

can ChcetiircE, remarkable for its short tail. Mr. Bartlett's collection

contains nine specimens of it, all from Xeberos. The sexes are alike.

(145.) POLYTMTJS LETICORRHOUS, Gould.

See our remarks on this species {anteH, p. 584). Many speci-

mens of it are in the present collection.

j" (153.) PiAYA MEHLERi, Bp. ; Schlegel, Mus. d. P.-B. Cuculi,

p. 57.

Piaya nigricrissa, Sclater.

It appears from Schlegel' s recent researches that Sclater was

mistaken in considering Bonaparte's type of P. mehleri referable to

the Mexican form of this species (c/. P. Z. S. 1860, p. 285), and

that the specimen in question was from Bogota. It follows, there-

fore, that this bird must be called Piaya mehleri.

^(154.) Piaya melanogastra (Vieill.).

Cuculus melanogaster, Vieill. N. D. viii. p. 236, et Enc. Meth.

p. 1337.

Cuculus cayanus, var., Gm. S. N. i. p. 417.

Macropus caixana, Spix, Av. Bras. i. p. 54, t. 43.

Piaya brachyptera. Less. Trait, p. 140 ; Bp. Consp. i. p. 11 1. -

P. melanogastra, Schlegel, Mus. d. P.-B. Cuculi, p. 59.

Pyrrhococcyx brachypterus, Cab. in Schomb. Guian. iii. p. 714.

Several examples of this bird from Chyavetas. Mr. Eyton's col-

lection contains a skin of the same species from Guia {Wallace).

'-- (169.) Celeus citreopygius, sp. nov.

Celeus citreopygius, Bp. MS.
Celeo-picus jumana, Malh. Mon. Pic. ii. p. 27 (partim).

S . Lta-ide badius : secundariis et interscapulio cum ventre imo

et crisso castaneis : dorso postico aurantiaco : j)7'imariis extus

et Cauda nigricantibus : siihalaribus citrinojlar/s huud fascia-
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tis : macula mystacali coccinea : long, tola 12"0, alee 6"0,

caudce 4*0, rostri a rictu 1*4.

Foem. Macula mystacali nulla.

Hab. Peruv. orient. Yurimaguas {Bartlett).

We have already alluded to the existence of this species in our
notes on the true Celeusjumana (Spix)*, with which it has hitherto

been confounded. It is perhaps, however, strictly more nearly allied

to Celeus citrinus than to C. jumana, having the under wings and
underside of the primaries entirely unspotted, as in the former
species.

Sclater has a male specimen of this bird in his collection marked
"Celeus citreopygius, Bp. MS.," which we accordingly adopt as its

specific name. Malherbe's figure 1 (pi. 55) looks very like the

present bird ; but in his figure 3 and letterpress he clearly indicates

the barred under surface of the primaries, which does not exist in

this species f.

(180.) Urochroma hueti (Temm.).

Psittacus hueti, Temm. PI. Col. 491.
Urochroma hueti, Bp.

We were not previously acquainted with the true habitat of this

beautiful species.

-/- (189.) Micrastur mirandollii.

Astur mirandollei, Schlegel, Ned. Tijdschr. i. p. 130, et Mus. d.

P.-B. Astures, p. 2/.

Micrastur macrorhynchus, Pelzeln, Reise d. Novara-Exp. Vogel,

p. 11.

A single skin (marked female) from Chyavetas appears referable

to this recently described species. Sclater has lately seen in the

Musee des Pays-Bas the typical example of Schlegel's Astur miran-
dollei, and has little doubt of its identity with Pelzeln's Micrastur
macrorhynchus, a mounted skin of which, received from the Vienna
collection, stands beside it. The present example agrees well with
Pelzeln's description.

12. Notes on the Panolia Deer or Thamyn {Cervus eldi).

By Lieut. R. C. Beavan, C.M.Z.S.

Lieut. -Col. Blake, Commandant 9th Madras Native Infantry, has
kindly furnished me with the following information concerning this

Deer :

—

" As regards the exact localities of the ' Thamyn,' I can only say

* Anfea, p. 586.

t I have examined Malherbe's type-specimens of his C.jionana since the above
was written, and fovind that one of them belongs to the true C. juvw7ia, and the
other to C. citreopygius. Tliese specimens are now in the collection of M.
Turati of Milan.—P. L. S.
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where I have found them and where not. As far as I know they do

not occur to the south of Moulmein ; but from within a short dis-

tance of Thabyoo Point, the south-western headland of the Marta-

ban district, to Sittang, bounded to the eastward by the forest Une,

they are found in large herds. Again, on the opposite side of the

Sittang River, to the south and west of Pegu, they are also found

in large numbers. How far they extend in a westerly and northerly

direction, from the mouth of the Rangoon River, and in the Bassein

district, I do not know; but f have heard that they are common
even as high up as Munneepore.

" From Pegu to the north they are found in very small parties,

the ground not suiting them until you cross the ' Koon ' creek or

river, the separating boundary between the Martaban and Thounghoo
districts, and from this to within a few miles of Thounghoo they

occur in large herds.
" Sometimes the plains or open spaces between the ' Eng* '-forests

will be covered with them, and three or four hundred may be seen

at one time. Under these circumstances they are shy and very dif-

ficult to approach. Strange to say, although the ground appears

quite as favourable for them, I have never seen a single one to the

eastward of the Sittang River, north of Sittang. From the above

you will see that in habits they are gregarious. During the night

and early morning and evening they frequent the plains, and where

the forest jungle is not distant they retire into it during the heat of

the day.

"Their food, I imagine, consists of grass. I cannot call to mind
having seen more than one fawn with its mother.

" The colour of the young, as well as that of the females, is what
is termed light fawn-colour. The males are sometimes of the same,

and sometimes as dark as the male of the Sambur (^Cei-vus hijjpela-

phus). I know not if any change takes place in their coats with

the change of seasons."

Colonel D. Brown, Officiating Commissioner at Moulmein, has

noticed them to range along both banks of the Irrawaddy, on the

proper right bank up to Meanoung, and on the left bank as far as

Meaday on the British frontier, N. lat. 19° 40', E. long. 9.i° 20'

(approximately). He has also observed them as plentiful at Theeg-

wen near Bassein, a few at Padoung opposite Prome, and more
sparsely scattered through the Thanawaddy district.

For most of the following information I am indebted to the courtesy

of J. Davis, Esq., Superintendent of Police in the Martaban district,

an officer well known for his intimate acquaintance with the Burmese
language ; hence his services as interpreter were invaluable when
Burmese and Karen shikarees had to be questioned.

Pioneered by him, early in October last, 1 visited the haunts of

the Thamyn near Thatone (a town about forty miles north-west of

Moulmein) ; and although, owing to the dense nature of the vegeta-

tion covering the plains at that time of year, I was only able to see

* Bipterocarpiis grandifolia, Wall.," \Nood-OU-tree," Mason's ' Bunnah,' edit.

1860, p. 493.
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a few scattered females and young of the second year, yet the in-

sight thus afforded into their habits and economy more than repaid

me for the severe attack of illness I subsequently incurred by ex})0-

sure to the heat and wet.

This plain of Yengyaing was then, owing to recent and heavy falls

of rain, one large swamp. Nearly the whole of its unbroken extent,

which embraces an area of fourteen miles in length with an average

breadth of ten, could l)e traversed in a small canoe, except here and

there where mud and vegetation combined obliged one to resort to

a very unpleasant system of half wading in water and half sticking

in deep slime. A continuation of this plain, broken here and there

by belts of jungle, extends for several hundred miles up the Burmese
coast, and has evidently been formed by the gradual retirement of

the sea, which at one time doubtless dashed its waves against the

Martaban and other continuous ranges of laterite hills. It is now,

at Yengyaing, some eight to ten miles distant from the hills, and

seems to be still retiring, since the water along the coasts of the Gulf

of Martaban is very shallow, and studded here and there with sand-

banks. For the primary cause of this we may doubtless look to

the immense amount of silt brought down by the waters of the

Salween, Beeling, Sittang, and Rangoon rivers, all of which dis-

charge themselves into the Gulf of Martaban. As the sea retires,

a belt of mangrove-jungle, about a mile in width, appears to travel

with it, and the plain is thus enclosed by a barrier of vegetation

on one side and the mountains on the other. This strip of man-
grove-jungle gives cover to numberless Hog-deer, Tigers, Leopards,

and Pigs, but i§ never entered by the Thamyn, except v.'here some-

what open ; nor on the other side do they ever attempt to penetrate

into the mountains. The plain is intersected by numerous tidal

creeks, which, in the hot weather, when deprived of water from the

hills, appear to dry up to a great extent ; and those still open at that

time of year contain no admixture of fresh water, so that it is evident

that for two, if not three, months in the year the Thamyn must be

entirely deprived of fresh water*; whilst during the rainy season,

for six months at least, they may be said to live in water. It ap-

pears wonderful how they can manage to exist in such extremes of

heat and wet.

With the exception of a few stunted trees here and there, and a

fringe of Hibiscus bushes along the creeks, the plain is covered with

nothing but grasses and padd}^, of which latter both the wild and
cultivated varieties are abundant. Owing to the paucity of the po-

pulation and the consequent demand for labour in this immediate
neighbourhood, perhaps only one-fourth of the whole area is under
cultivation for paddy ; the crop succeeds here admirably, and the

grain forms one of the staple articles of expoit from Moulmein and
other Burmese ports.

The remaining three-fourths is covered with the indigenous ui^-

cultivated plant, which in seasons of scarcity is reaped and used for

food. This forms a vast grazing-ground both for the Thamyn and
* The Burmese assert tliat during this period the animal drinks urine !

Puoc. ZooL. Soc.— 1867, No. XLIX.
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for large herds of tame Buffaloes, which are during the rains pas-

tured here by the Karens, but withdrawn into the heavy jungles near

the hills when in April and May the whole of the vegetation on the

plain becomes parched up and devoured by jungle-fires.

At the time of my visit vast flocks of waders and other water-birds

were arriving from the north, and the creeks were filled with Pele-

cans of several species, whilst the mud-flats absolutely swarmed with
Stints, Sandpipers, Egrets, and especially the Eosy Tantalus. Here
and there, stalking gravely amongst the flowering paddy, might be
seen pairs of the Siris Crane (Grus antigone), or a troop of Adju-
tants, both of which birds breed in the neighbourhood. Occasion-
ally the rarer Javan Adjutant was met with, and the Jabiru Stork
(^Mycteria australis)

.

The rutting-season of this Deer commences in the middle of

March, and lasts throughout April to the middle of May. The
female gestates nearly seven months, and brings forth her young
amongst the jungle-paddy in October and November, the paddy
being then flowering or in seed and at its greatest height. The female
has only one young one at a time, which frequently stays with its

mother until the second year*. The females have only four teats.

In colour they are much like the female Sam bur, but perhaps a little

lighter. The young are at first spotted or menilled, but these mark-
ings disappear with age. The females are hornless. Both sexes

begin to breed at about eighteen months old. The young males
first begin to acquire horns in the second yearf . After two years

they get two tines, and when about seven years old are in their prime,

with twelve tines (including the brow-antler). The colour of a full-

grown buck is dark brown, especially about the back and neck, with
underparts lighter. As far as I can ascertain there is no trace of a

mane ; and the texture of the coat varies considerably with the sea-

sons. More exact information on these points is, however, needed.

The natives have a vague idea that two distinct species, " the lesser

and the greater Thamyn," are to be found in the same herds, dis-

tinguishable only by differences of the size of the horns and of co-

lour ; but this of course is to be accounted for by the individual

distinctions common to all races of animals. The horns are per-

fectly developed in March, and shed in the middle of the rainy

season—that is, about September.

The average weight of the male is from 50 to 60 vissj, that of a

female 40 viss. Four men can carry a male with ease when disem-

bowelled and quartered §. The male averages 3| feet in height at

the shoulder ; the female a little less. The very largest males do
not exceed 4^ feet in height.

The flesh is much liked by the Burmese, and always finds a ready

sale in the neighbouring villages. The Karens, however, will not

* The mother will breed a second time eighteen months after bringing forth,

so that the young of two seasons are not unfrequently seen with tlieir parent,

t As noticed above by Blyth, on Major Tickell's specimen at Moiilmein.

X A viss is equal to 140 tolahs.

§ As noticed by Blyth, the Burmese always quarter deer with the skin on.
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eat the meat, because tliey think it will bring on cholera. It is rarely

brought into Moulniein. In die country the wholesale price* of a

doe is rupees 3, a buck is rupees 4, which is of course less than the

usual retail bazaar rate. The flesh is said to smell a little about the

end of March, when the weather is very hot ; it is best for food

about November and December.

The range of the Panolia Ueer, according to Mr. Davis, is as fol-

lows :—In the Martaban district they inhabit exclusively the open

grassy plains between the sea and the mountains. In the Pegu plains

they are perhaps more abundant than in any other part of Bunnah ;

next to these the Yengyaing plain in Martaban produces most ; near

Rangoon they are found in the Dallah plain. About Pegu and Yeng-

yaing they are found in herds of from fifty to a hundred in the month
of March ; but when hunted they congregate much more, and as

many as two hundred may then be seen together. In habits they

are essentially gregarious, and associate with no other species,

although Hog-deer abound in the grass and jungle along the edges

of the plain ; nor will they allow the tame Buffaloes to come nearer

to them than about 100 yards. In habits they are very wary and

difficult of approach, especially the males. They are also very timid,

and easily startled ; the males, however, when wounded and brought

to bay with dogs get very savage and charge vigorously. On being

distm-bed they invariably make for the open, instead of resorting to

the heavy jungle like Hog-deer and Sambur. In fact the Thamyn
is essentially a plain-loving species ; and, although it will frequent

tolerably open tree-jungle, for the sake of its shade, it will irever

venture into dense or matted underwood— «'. e. " bush-jungle," in

contradistinction to "tree-jungle."

Indeed I was credibly informed of a large stag which, being driven

into a corner of tha plain last year by herd-boys with pariah dogs,

and finding no means of esca))e, took refuge in heavy jungle, where
its horns got entangled in an Hibiscus bush, and so was actually cap-

tured alive. Its captors, however, soon put an end to its existence

with a sharp " dhar."

When first started the pace of the Thamyn is great. It com-
mences by giving three or four large bounds like the i.\xis or S})otted

Deer, and afterwards settles down into a long trot, which it will keej)

up for six or seven miles on end when frequently disturbed. This

is when the vegetation on the plain is comparatively short. In the

rains they do not go far before they find a hiding-place in the long

paddy. Their powers of leaping are highly developed. On the

Yengyaing plain alone there are at the present time about a thou-

sand head, on the Thatong plain, a little further to the north-west,

perhaj)s a hundred head only, which go about in small herds of seven

and eight. At Y'^engyaing the annual number killed amounts to

about forty-five, including those bagged by Europeans ; and about

five natives gain their livelihood in that plaee almost entirely by the

sale of its flesh. They are least gregarious in the rainy weather.

The females have mostly then retired in twos and threes into quiet

* The price quoted is vvliat a sliiUarry usually expects to realize. •



764 LIEUT. R. C. BKAVAN ON THE PANOLIA DEER. [JuUC 27,

spots, and the herds are altogether more scattered, owuig to the in-

creased density of the vegetation.

They feed botli during the day and night, chiefly in early morning
and evening. Their food consists principally ofjungle-paddy ; during

the night they do a great deal of damage to the cultivated variety,

treading down more than they eat. They also feed on grass, and
the leaves of two jungle-trees called in Burmese the "A'eay" and
the " thameh," the scientific appellations of which 1 am unable to

resolve. In a tamed state they will eat plantain-leaves.

The call of the female uttered when disturbed is a short barking

grunt, that of the males is louder and more prolonged. It is most
frequently heard in the rutting-season, during which period the males

have frequent and severe battles. A pair have been known to have
been captured whilst so engaged with their antlers interlocked.

About the end of January the first jungle-fire sweeps over the

plain and destroys the dry herbage, leaving small patches here and
there about the edges of swamps. The second burning takes place

about the end of March, arid leaves scarcely a blade of grass behind

it ; the plain is then almost entirely bare, and the deer, having no

cover, congregate in large herds. They are then to be seen on all

sides, and, the BufFaloes having previously been withdrawn to the

tree-jungle, are left alone in their glory, and, as noticed before by
Colonel Blake, become at this time excessively wary. From the

middle of February until the first showers fall at the end of April

they apparently subsist without water ; they lie in the salt-swamps

during this period, and get the benefit of heavy dews at night.

Their only enemy appears to be man ; but an epidemic occasion-

ally breaks out amongst them and destroys large numbers. The
last occurred in ISfiS, and some fifty or sixty head fell victims. The
cause of this murrain is unknown ; it is probably analogous to that

which yearly in Burmah, during the rains, causes such havoc amongst

domestic cattle. The Burmese readily eat the diseased flesh, and
experience no bad eff'ects from doing so. The disease attacks old

and young alike, apparently, causes great emaciation and loss of

strength, and the animal at last dies of pure weakness. It will pro-

bably be found to be some swelling or affection of the throat and

lungs which prevents the animal from eating.

There seems to be no doubt that in Burmah this species is gra-

dually decreasing, and will at no distant date be excessively rare.

This can be accounted for by the gradual but steady increase in the

population, and the greater area of country (which mustjiaturally

increase yearly) which is taken up for the cultivation of rice. Un-
fortunately for the Thamyn, the whole of their favourite locale is

excessively well adapted to the cultivation of rice ; and there is no

doubt that where the indigenous wild plant is found there also the

cultivated variety will flourish. The rice-trade of Burmah is yearly

increasing in extent ; and a few years bid fair to see the present

haunts of the Thamyn not unlike the present state of the greater

portion of the rice-producing plains of Lower Bengal.

•An intellis^ent Burmese shikarry, who has been a hunter from his



186/.] LIEUT. R. C, BEAVAN ON THE PANOLIA DEER. 705

youth upwards and is now an elderly man, tells me that in former

years, before Martaban was taken by the British, the Thamyn were

much more abundant than they are now, and that the natives used

to destroy them wholesale at battues. A large number of men w ould

assemble from the surrounding villages, and gradually encircle three

or four moderate-sized herds with long strings, upon which plan-

tain-leaves were tied so as to flutter in the wind. The circle, origin-

ally formed at some distance, was gradually lessened as the deer,

afraid to pass the scarecrows, got gradually driven together, until

they were completely surrounded and at the mercy of the hunters.

The object was to get them into a corner near the heavy jungle, into

which, if they attempted to run, they either became entangled or

allowed their pursuers to get up quite close. As many as 150 to

200, my informant tells me, he has himself seen killed in one battue

in former years. To such a length was this system carried, and such

enormous havoc was thereby created, that the Burmese Government,

fearing the species would be utterly exterminated, wisely put a stop

to the practice. This shikarry informed me that twenty-five years

ago he has seen as many as 500 head in one herd ; and his account

was confirmed by others. At the present day vast mounds of their

bones in every stage of decay exist on the Thatong plain, the site of

many a battue in former times. The value of a whole carcass then

was only 4 annas, or 5 tical weight of Burmese silver, equivalent to

8 or 1 annas of our coinage at the present day ! Several intelligent

men are living now in the vicinity of Thatong and Yengyaing who
formerly took part in these wholesale slaughterings, and, like many
others of the present generation, are apt to look back fondly to those

good old times.

These battues or kyowine were preceded by all sorts of ceremonies

and sacrificial rites, offerings being previously made to ensure suc-

cess to the tutelary nats or deities of the woods and plains.

In addition to these battues, and the recent increase of cultivation

and population, we may account for their gradual decrease by the

great increase that has taken place of late years in the number and

use of firearms. Nearly every Burman can shoot, and a large pro-

portion have each their matchlock or cheap gun.

It is excessively difficult to catch the Thamyn alive, even a young

one, owing to the open nature of the country they frequent ; and

several officers in the Burmese commission have for some time past

been endeavouring, without success, to procure young individuals of

both sexes for the Zoological Society of London. Major Tickell, as

narrated by Blyth, had one alive for some time in Moulmein ; but

it was eventually killed by pariah dogs, who got into its enclosure

at night. My informant, the shikarry, tells me he had one also

tame some years since; He caught it when about three months
old, fed it on milk at first, afterwards on grass and plantain-leaves.

After a short time it became so tame that it would follow its owner

about, and never attempt to leave the dwellings of man. After

an interval of two years it got a small pair of horns, shaped like

those of the adidt, but much smaller, and afterwards, like most
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pets, met with an untimely entl, being stolen and killed for food by

rapacious Burmese officials. By this the species appears to be capable

of easy domestication, although said by some invariably to pine away

and die after capture.

The horns of the species are, if large, kept by the natives for making

handles for sickles ; if small, they are of no value, and either thrown

away or cut up and used as })egs. As to medicinal qualities, when

a buflFaloe is bitten by a snake, the horn of the Thamyn ground to

powder is mixed with a solution of the leaves of the " yekazoon
"

(Ipoma^a, sp.), or wild convolvulus, and given internally as a dose.

It is said to cure the bitten animal immediately. No other part of

the beast appears to be used medicinally, and the above-mentioned

nostrum is of no avail for the human race.

13. Notes on the Myology of Iguana tuherculata. By St.

George Mivart, F.L.S.;, Lecturer on Comparative Ana-

tomy at St. Mary's Hospital.

The muscles of Saurian Reptiles (in which group I by no means

include the Crocodi/ia) have not hitherto, as far as I know, been

described in any detail, and have scarcely at all been figured. Many
facts have certainly been recorded by Meckel*; and Heusingerf

has also published interesting notices (mainly referring, however, to

those forms in which the limbs are rudimentary) ; but the greatest

and most accurate record of saurian myology as yet accessible is that

given in the second part of Pi'ofessor Stannius's new edition of his

'Anatomy of the Vertebrata':^.

It has been suggested to me that a series of notices, accompanied

by woodcuts, of the main peculiarities presented by the myology of

different oviparous vertebrates would be a not undesirable contribu-

tion to comparative anatomy ; and I have now the honour of laying

before the Zoological Society the results of my dissection of a fine

sj)ecinien of lyumia tuherculata, fop the opportunity of making
which I am indebted to the rich stores of the collection of the Royal

College of Surgeons, and to the kindness of my friend Mr. W. H.
Flower.

A correct determination of Saurian muscles, especially those of

the posterior extremity, is not to be hoped for in a first attempt.

I have therefore thought it well to begin with the Iguana, because

it is a common species, readily procurable, on which account my
errors and misinterpretations will be the more easily rectified.

* Traite general d'Anatomic comparee, par J. F. Meckel: traduit de I'alle-

maiicl par MM. Riester et Alph. Sanson (Paris, 1829): tome v. V^ partie, at

tome viii.

t In Zeitscln-ift fiir organ. Pliysik. Bd. iii. Hft. 5. p. 481.

\ Handbuch der Zootomie, von Siebold iind Stannius. Zweiter Theil. Die
Wirbelthiere. Zweite Auflage. Zweites Buch. Die Amph'oirn (Berlin, 18."i0),

pp. 1(M». 117. Vl-2, 1 20. 13:i
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Fig. 1.

m

vm
Superficial muscles of outer side of thorax niul arm, and of extensor siu'face of fore-

arm,—the gular pouch being cut to show more of the sterno-cleido-mastoid.

B. Biceps. B. A. Brachialis anticus. J). 1. First part of deltoid. D. 2. Second

part of deltoid. I). M. Depressor mandibuloe. E. 0. External oblique.

E. E. Extensor carpi radialis. E. U. Extensor carpi ulnaris. F. U. Flexor

carpi ulnaris. L. D. Latissimus dorsi. M. H. Mylo-hyoid. P. Pectoralis

major. P. My. Platysma myoides. S. C. M. Sterno-cleido-mastoid. <S'. L.

Supinator longus. Tz. Trapezius.

Muscles of the Head and Trunk.

Mylo-hyoid (fig. 1, M, H.). This is a thin muscular layer, arising

from the outside of the posterior part of the mandible and from the

inferior margin of the middle and more anterior portion of the bone.

It does not, however, extend to its anterior end. Descending inside

the skin of the gular pouch its fibres gradually become lost.

Fibres similarly disposed below, but ending above in the fascia
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covering the trapezius, constitute a more posterior layer of superfi-

cial fibres having no connexion with the mandible ; these may per-

haps represent the platj/sma nnjoides (fig. 1, P. Mi/.}.

On removing the mylo-hyoid a muscle becomes visible wliich is

of rather large size, and descends from the middle of the lower border

of the inner surface of the mandible to the cornu of the os hyoides.

This is the cerato-mandibular (fig. 2, C. 31.).

The depressoi' mandibulce, which may perhaps represent the di-

gastric (figs. 1, 2 & 2a, Z). M.), arises from the posterior margin of

the parietal process. Descending, it is inserted into the extreme pos-

terior end of the mandible.

The temporal muscle is very thick and large, and fills the tem-

poral fossa. It arises from the outside of the parietal process and

from the front surface of the os quadratum*. It is inserted into the

coronoid process of the mandible, and into the upper border of the

bone behind that process.

Internal pterygoid. This large, thick muscle takes origin from the

inner side of the pterygoid, and is inserted into the inside and pos-

terior extremity of the mandible.

The external pterygoid arises outside the pterygoid, and is inserted

into the inner surface of the mandible rather in front of the insertion

of the internal pterygoid and behind the coronoid process.

Trapezius (figs. 1 & 2, Tz.). This muscle, as Meckel observesf,

is very extensive. It lies beneath the platysma myoides, but super-

ficial to the levator claviculse ; and the lowest part of its insertion

overlaps that of the omo-hyoid (fig. 2, Tz., O. H.). It forms a

very delicate muscular layer, especially above, but becomes thicker

towards its insertion. It arises, by aponeurosis, from the middle

line of the back, from the last cervical to the fifth dorsal vertebra,

and more anteriorly from the superficial fascia of the neck, and also

from the margin of the parietal process, towards which part it is

intimately united to the sterno-cleido-mastoid. The fibres converge,

and are inserted into about the upper half of the clavicle between

the deltoid and the insertions of the levator claviculse, omo-hyoid,

and sterno-cleido-mastoid. The most anterior and posterior fibres

antagonize each other.

The rhomboid is wanting, unless it be represented by some part

of the muscle described as the serratus magnus.
Latissimiis dorsi (figs. 1 & 9, i. J).). This is a large muscle, and

arises from the spines of the dorsal vertebrBe from the first to the

ninth, and from the last three cervical spines. Its fibres, converging,

end in a strong tendon, which is inserted into the outer side of the

summit of the humerus below, passing rather in front of, the in-

sertion of the infraspinatus, covered moreover by the third head of

the triceps. The tendon of the latissimus dorsi gives off another

small tendon from its inferior margin (fig. 9, t.), which joins the

triceps just where the two long heads of that muscle unite together.

* The part arising from the os quadratimi and coliuiiella is considered bv
Stannius to be the ma^scfrr.

t Li>c. cif. p. .•511.
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Longissimus dorsi. This is small and very indistinctly separable

from the sacro-lumbalis. It partly arises from the posterior end of

the crest of the ilium
;
partly it is the anterior continuation of the

dorsal series of caudal muscular cones, or rather to the halves of

those cones. Passing forvvai'ds it is inserted into, and takes fresh

origin from, the spines and adjacent parts of the vertebrae.

The saci'o-lumbalis, though wide, is very thin, except at its poste-

rior end, and it is very imperfectly separable from the last. It arises

from the crest of the ilium, and appears to be partly continuous with

the supracaudal muscular mass. It is inserted, in an indistiuct

manner (by tendinous intervals which become more marked from
behind forwards), into the ribs, including the cervical ones, as it

passes insensibly into the cervicalis ascendeus.

Comjileocus major (figs. 2 & 2a, C. Ma.). This is an elongated

muscle arising by tendinous fibres from the spines of the first and

Fig. 2.

Z?/l?>f JJj

Fig. 2.

Muscles of neck and shoulder, the trapezius and deltoid being cut short.

B. Biceps. B. A. Brachialis anticus. C. M. Cerato-mandibular. C. Ma. Com-,
plexus major. C. Mi. Complexus minor. D. 1. First part of deltoid.

B. 2. Second part of deltoid. Z>. M. Depressor mandibular. E. H. Epi-
coraco-humeral. 1. S. Infraspinatus. L. C. Levator claviculre. 0. H.
Omo-liyoid. P. Pectoralis. 8. C. M. Sterno-cleido-mastoid. 8. Mg. Ser-
ratus inagnus. T. 1. External long head of triceps. T. 3. External hume-
ral heatl of triceps. Tz. Trapezius, x. Fasciculus from complexus minor.
The muscle between B. 2, 8. Mg., and T. 1. is the subscapularis.

Fig. 2 X.

Deeper muscles of right side of neck, the levator clavicula; being cut short, the
sterno-cleido-mastoid cut and reflected forwards, and the complexus major
cut and raised.

C. A. Cervicalis ascendens. C. Ma. Complexus major. C. Mi. Complexus mi-
nor. B. M. Depressor mandibula?. B. A, M. Rectus capitis anticus major.
R. P. M. Eectus capitis posticus major. Sc. Scalenus. 8. C. M. Sterno-
cleido-mastoid. x. Fasciculus from complexus minor.
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second dorsal vertebrfe, and from the transverse processes of the

last four cervical vertebrae. It is inserted into the supraoccipital and
into the parietal process.

Complexus minor (figs. 2 & 2a, C.Mi.). A muscle placed exter-

nally to the last arises from the transverse processes of the last four

cervical vertebrae. It is inserted, by strong tendinous fibres, into the

end of the parotic process, but gives off from its outer side a fasci-

culus (figs. 2&2a, a?) which passes to the postero-external end of
that depending process of the basioccipital vv-hich bounds internally

the posterior part of the eustachian aperture.

Cervicalis ascendens. This (fig. 2 a, C.A.), as has been said, is

the continuation forwards of the sacro-lumbalis. It is inserted by
tendinous fibres into the outer sides of the cervical ribs and into

the transverse processes of the four anterior cervical vertebrae (in-

cluding the atlas), which have no ribs.

Sj)inalis colli (fig. 2a, S.C). The innermost portion of the

deep part of the dorsal extensor mass fills the groove between the

spinous and articular processes of the cervical vertebrae. It ends at

the occiput, where it enters the deep fossa between the supraoccipital

and the diverging parietal processes.

Rectus capitis posticus major. A more or less distinct muscular
fasciculus (fig. 2 a, R. P. M.) arises from the spinous process of the

axis, and is inserted into the supraoccipital.

Scalenus. The scalene muscles appear to be represented by a very

obscurely separable small muscular mass, which extends from the

transverse processes of the first four cervical vertebrae to the anterior

margin of the first cervical rib. It lies between the cervicalis as-

cendens and the rectus capitis anticus major (fig. 2 a, Sc).
The longus colli arises fi'om the ventral surfaces of the bodies of

the atlas and two following cervical vertebrae. It is inserted into the

same surfaces of the next four cervical vertebrae and into the last

three cervical ribs near their origins.

Rectus capitis anticus major (fig. 2 a, R. A. 31.). This muscle
arises from the posterior end of the under surface of the basioccipital,

and largely from the process bounding internally the posterior end
of the eustachian aperture. Passing backwards it is inserted into

the bodies of the cervical vertebrae from the fourth to the seventh

inclusive, and finally into the anterior margin of the deep surface of

the rib of the seventh cervical vertebra.

Rectus abdotninis. The abdominal muscles are largely developed,

both as regards superficial extent and number, as there appear to

be no less than three layers of the external oblique muscle. The
rectus is broad, but rather ill-defined superficially as to its outer

margin, which, however, is readily seen on its internal surface. It

arises by a strong tendon from the posterior end of the ventral sur-

face of the symphysis ischii (figs. 13 & 14, R.). Thence it runs

forwards along the middle line of the belly, and is inserted into the

posterior margin of the last sternal rib, whence it is continued to the

last sternal rib but one, where it is conterminous with the pectoralis

major (fig. (J, R.), which is apparently its anterior prolongation.
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The lateral superficial margins of the muscle are indistinguishably

blended with the external oblique, which sends oblique tendinous

fibres right across the superficial surface of the rectus.

External oblique. This muscle seems to consist of three parts*:

—

( 1
) The most sujierficial portion arises by tendinous interdigita-

tions with the dorsal extensor muscles, from the last cervical and all

the thoracic ribs. It is a very delicate layer, and ends below by
blending with the upper margin of the rectus, with which it becomes
inseparably united. It is also inserted (by a tongue of muscular
fibres) just above the very strong tendon of insertion of the third

portion. It has five tendinous intersections.

(2) The second part arises, beneath the first, by less marked di-

gitations from all the thoracic ribs. Passing downwards and back-

wards, its most anterior portion is strongly inserted into the fifth

thoracic rib ; elsewhere it ends in a delicate aponeurosis, which is

connected with the sixth thoracic rib, and blends with the inner

surface of the first or most superficial layer of the muscle.

(3) The third part of the external oblique (fig. 1, E. O., and
fig. 13, Ex. o.) arises from the posterior surface of the last thoracic

rib and from the lumbar fascia. It is inserted, by a very strong
tendon, into the spine of the pubis.

This muscle appears to continue backwards the upper, or ex-
ternal, intercostals.

The internal oblique is of great extent, lining the whole of the

thorax. It arises from the inner surfaces of all the thoracic ribs,

beginning by a tendinous aponeurosis which is attached to them
along a line nearly corresponding to the outer edge of the dorsal

extensor muscular mass. It also takes origin from the lumbar fascia

just behind the third part of the external oblique. It is inserted by
muscular digitations into the inner surfaces of the sternal ribs and
(in the abdomen) into the margin of the rectus.

This muscle is evidently not continuous with the internal (or
sternal) intercostals, as these are superficial to the fleshy insertions

of the internal oblique, the fibres of which, moreover, run more
parallel to the sternal ribs themselves than do the fibres of the in-

ternal intercostals.

Transversalis. This muscle is also very extensive, arising by a fascia

extending from the pelvis to the last but one cervical rib. Indeed
the fascia is continued on into the neck, where it passes beneath the

nerves of the brachial plexus, which are external to it, like the ab-
dominal nerves which pass between it and the internal oblique. It

is inserted into the border of the rectus and the inner sternal part of
the thorax.

Intertial intercostals. These extend between the sternal thoracic

ribs, reaching vertically to the vertebral ribs, and underlying for

some distance the external intercostals.

External ititercostals. The external ones extend between the cer-

vical ribs, as well as those of the trunk. In the thorax they only

* Staunius considers that tlic external oblique and internal oblique each con-
sist of two layers (foe. cif. p. I(t4).
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extend down to the junction of the vertebral ribs with the sternal

ones.

FiK. 3.

Subvertebral nwsclos of right side.

Q. L. Quaclratus himborum. E. C. Retrahentes costarum.

Retrahentes cosfarum. A very remarkable muscular layer*

(fig. 3, R. C), which is tendinous at its insertion and at the posterior

part of its origin, but muscular elsewhere. It has a certain reseni-

i)lance to the diaphragm, as it is internal to all the other body-

muscles.

It arises from the sides of the ventral surfaces of the bodies of nine

vertebrae, beginning with the first dorsal. The muscular fibres pro-

ceed forwards and ventrad, and are inserted into the ribs of the seventh

and eighth cervical vertebrae, and into the seven following ribs. The
insertion of the aponeurosis is close to the origin of the fascia of the

transversalisf.

Pyramidalis (fig. 14, Py.). This muscle is largely developed,

and is placed beneath the rectus. It arises from the ligamentous

arch extending back from the spine of the pubis ; and its fibres ad-

* Tlie in. retrahcnfes costarum of Stannius (Joe. cif. p. 1(>3).

t As Stannius roniarks {Joe. cif. note 4 to ]). 103).
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vance obliquely forwards towards the middle line of the body, those
arising most anteriorly being the longest. The muscle extends for-

wards more than halfway from the pubis to the sternum.
Transversus j)ei-inei (fig. 14, T.Pr.). This is a thick triangular

muscle, arising from the side of the os cloacae and from the tendi-

nous arch before mentioned passing to the ilium. It fuses more or

less completely with the posterior part of the origin of the semimem-
branosus.

(.'audal Musclks.

The essential nature of the ti'ue caudal muscles is best seen at about
the middle of the tail (fig. 4). There the muscular mass of each
lateral half of the tail, is easily demonstrated to consist of four lon-

gitudinal series of muscular and tendinous cones, the series being
placed one above another, and all the cones having their apices di-

rected forwards.

Fig. 4.

N. z. k.

Diagi-am of caudal muscular cones of the right side of the tail.

1. Dorsal lateral cone. 2. Upper median lateral cone. 3. Lower median late-

ral cone. 4. Ventral lateral cone. h. Inferior spine. X. Neural spine.

t Transverse process, z. Zygapophyses.

Four such cones appear to spring from each side of each caudal

vertebra ; but their length generally exceeds that of two such ver-

tebrae. The base of each cone is aponeurotic, with the superficial

part glisteningly tendinous. The apex of each cone is muscular.

Each cone being hollow, it receives into its cavity the muscular apex

of the cone next behind. The repetition of this serial enclosure

gives rise to tRe four longitudinal rows of cones ; and as the aponeu-

rosis of each cone is more or less incomplete on its external surface,

the tendinous margins of the aperture appear as two glistening lines,

which converge anteriorly ; moreover, the bases of the cones being

on the same vertical line, the appearance of numerous acutely zigzag
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lines results, four points being directed forwards and three backwards

(fio-. 4, 1, 2, 3, 4). Of the four vertically superimposed cones of each

vertebra, the topmost one, or the dorsal lateral cone (fig. 4, i),

arises from the neural spine (iV.) and the zygapophysis (r.). The

cone next below, or the upper median lateral cone (fig. 4, 2), takes

origin also from the zygapophysis ; but below from the transverse

process or (hi more posterior caudal vertebrae) from the strong fascia

which takes its place (t.). The next cone below, or the lower me-
dian lateral cone (fig. 4, 3), arises from the same transverse process

or fascia and from the root of the inferior spinous process. The

lowest, or ventral lateral cone (fig. 4, 4), springs from (h) the infe-

rior spinous process itself.

This arrangement continues forwards to about the fourteenth

caudal vertebra. Then the bases of the cones become excluded

from the articular processes and from the roots of the haemal spines

by the intrusion and backward prolongation of a supracaudal

muscular mass coming from the trunk (the sus-caudien externe of

Meckel, vol. v. p. 284), and by that of the femoro-caudal below

(fig. 5, S. C. and F. C.) ; so that the series of cones, being thus

modified, come to form a muscular sheath for these intruding muscles,

the sheath being strongly attached still to the ends of the transverse

processes and of the neural and hsemal spines.

Fig. 5.

Muscles of right half of a transverse vertical section of the tail at the seventh

caudal vertebra, showing the separation of the i-audal cones from the vertebra

by the intrusion of the supracaudal above and of the femoro-caudal below.

A. Superior lateral caudal cones. B. Inferior lateral caudal cones.

F. C. Femoro-caudal. S. C. Supracaudal.

The two series of median lateral cones more and more approxi-

mate as they approach the trunk, and, ultimately coalescing, are in-

serted strongly into the first caudal transverse process (fig. 15, x).

The dorsal lateral cones, much modified, continue on as the lont/is-

simus dorsi.

The ventral lateral cones terminate mainly by a very strong ten-

don implanted into the posterior end of the tuberosity of the ischium

(close to the origins of the two parts of the semimembranosus), a

portion, however, running on into a sphincter doacoe^m

Of the intruding muscular masses the femoro-caudal, inserted into

the femur, extends for about one-sixth of the length of the tail, as

Meckel saysf, or to about the thirteenth caudal vertebra.

* Meckel, he, cit. p. 285. t Loc. cif. p. 2SG.
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The dorsal mass or svpracaudal muscle is in part the continuation

backwards of the sacro-lumbalis, in part takes fresh origin from the

posterior surface of the ilium. It extends backwards also to about

the thirteenth caudal vertebra.

Fis. 6.

Superficial muscles of front of thorax, of inside of right arm, and of flexor

sui'face of right forearm.

B. Biceps. B. A. Brachialis anticns. C. B. 2. Second or long part of coraco-

brachialis. D. 1. First part of deltoid. E. 0. External oblique. E. U.

Extensor carpi ulnaris. F. P. 1). 1. First part of flexor profundus digitorum.

F. P. D. 2. Second jiart of flexor profundus digitorum. F. B. Flexor carpi

radialis. F. S. B. Flexor subliniis digitorum. P. Pectoralis. P. T. Pro-
nator teres. E. Rectus abdominis. 8. C. M. Sterno-cleido-mastoid. <S'. L.

Supinator longus. T. 4. Fourth part of the triceps.

Muscles of the Pectoral Limb.

Pectoralis major (figs. 1, 2, 6, 8 & 10, P.). This muscle is largely

developed, and arises from the sternal part of the sixth thoracic rib,

and from the sternum and interclavicle, from the posterior end of

the former to the anterior extremity of the latter.

From this extensive origin its fibres converge, and are inserted into

the most prominent part of the radial tuberosity of the humerus,

just opposite the insertion of the deltoid, but separated from the
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latter by the summit of the brachiahs anticus and by the insertion

of the epicoraeo-humeral. Externally the pectoralis major is inti-

mately connected with the outermost la3'ers of the external oblique,

while posteriorly, as Meckel remarks*, it is similarly united with the

rectus abdominis, of which, indeed, it has every appearance of being

the anterior continuation.

Costo-coracoid (figs. 7 & 9, C C). A thin sheet of muscular

fibres arises from the anterior margin of the first sternal rib, and is

inserted into the deep surface of that strong tendon which is described

below as in part the origin of the internal long head of the triceps.

This tendon passes from the posterior end of the inner surface of

the sternum (close to the hinder end of the edge by which it articu-

lates with the coracoid), upwards to the anterior border of the scapula,

between the spinous process projecting from that border and the

point of attachment of the clavicle, and dividing the anterior (or

lower) part of the subscapularis from its posterior portion.

This muscle answers no doubt to that which, in the Echidna-^,

goes from tlie first rib to the coracoid ; for I have found such a muscle

in Alligator Indus, and it is noticed by the Rev. Dr. Haughton in

the CrocodileJ under the name " j^ectoralis secundus"—a term I

would readily adopt, but that I am inclined to think that the muscle

may be the homologue of either the pectoralis minor or the sub-

clavius. Stannius§ speaks of it as the sterno-scapular ; but this

name has been applied to a muscle widely different ||.

Serratus inagnus and levator anguli scapulcB (figs. 2 & 7, iS. Mg.).

Several small sheets of muscle proceed from certain ribs to the pos-

terior margin and inner surface (towards the superior margin) of the

scapula. These may perliaps include, besides the true serratus mag-
nus, not only the levator anguli &capulce, but also the rhomboideus,

though I am inclined to regard the latter muscle as absent in the

Iguana, not having succeeded in finding the muscle which INIeckel

s})eaks of^ as having the same disposition in that animal as in the

Chameleon, though absent in Polychrus marmoratus.

There appear to be four principal portions of this complex
muscle:

—

(1) The largest and most posterior portion arises from the outer

surfaces of the last two cervical ribs (^. e. those of the eighth and
ninth cervical vertebrae) near their free ends. Each rib gives rise to

a distinct muscular layer ; and these layers are inserted, in common,
into about the upper half of the posterior (or axillary) border of the

scapula (fig. 7, S.Mg. 1). At the lower end of its insertion it is

slightly embraced by fibres of the subscapularis, a few of which arise

externally to it.

* Loc. cit. p. 343.

t Trans. Linn. Soc. 1866, vol. xxv. p. 382.

\ Scientific papers read before the Royal Irish Academy, and published in its

'Proceedings,' 1866, vol. i. p. 702.

§ Loc. (it. p. 122.

II
Proc. Zool. Soc. 1865, p. 338, and 1866, p. 3'J8 and figs. 2 & 3, 6'. s.

^ Loc. cit. p. 312.
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Fis:. 7.

•SJtfy ^

Muscles of the inside of the right half of the scapular arch.

V. C. Costo-coracoid. D. 1. First part of deltoid, curving over anterior (upper)

margin of coracoid. E. S. C. External sterno-coracoid. /. S. C. Internal

sterno-coracoid. /.' Intercostal. L. C. Levator claviculae. 0. H. Omo-
hyoid. S. 1. First part of subscapularis. S. 2. Second part of subscapu-

laris. S. C. M. Sterno-cleido-mastoid. S. Mg. \-S. Mg. 4. Four parts of

serratus magnus.

(2) The second and smallest portion (and which some might
take to represent the rhomboideus) arises from the last but one cer-

vical rib, but considerably higher up than the first portion of the

serratus magnus. It is inserted (fig. 7, S. Mg. 2) into the inner sur-

face of the posterior (inferior) vertebral angle of the scapula.

(3) The third portion arises from the outside of the ribs of the

sixth and seventh cervical vertebrae. It is inserted (fig. 7, S. Mg. 3)
along the inside of the cartilaginous summit of the scapula, not far

from its vertebral margin, and extending along the greater part of

the extent of that margin. This portion is double at its origin, each

rib giving rise to its own layer of muscle ; but the two have a com-
mon insertion.

(4) The fourth part of the serratus magnus springs from the out-

side of the seventh cervical rib, below the origin of the third portion

of the serratus. It is inserted (fig. 7, S. Mg. 4) into the inner side

of the cartilaginous part of the scapula close to the anterior (supe-

rior) vertebral, angle, between the most anterior parts of the origin

of the subscapularis and of the insertion of the third portion of the

serratus.

Deltoid (figs. 1, 2, 7 & 8, Z>. 1 and D. 2). This muscle is very

large, and, in the specimen examined by me*, is easily separable

into two parts, which, however, have a common insertion :

—

(1) The lower portion consists also of two layers, superimposed

one on the other,—the superficial layer arising from about the lower

(or sternal) half of the posterior part of the deep surface of the cla-

vicle, and from a similar extent of the hinder border of that bone,

posterior to the attachments of the trapezius, omo-hyoid, and sterno-

* This was not the case in Meckel's specimen (Joe, cif. p. 340).

Proc. Zool. Soc— 1867, No. L.
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cloiJo-mastoid. The deeper layer of the same part of the deltoid

springs from the anterior part of about the sternal third of the su-

perficial surface of the clavicle, and just in front of the attachment

of the two last-mentioned muscles, which, passing forwards, hide it.

It then curves over the anterior margin of the clavicle, and passing

backwards, between that bone and the epicoracoid, appears to join

the first or more superficial layer.

When the scapular arch is looked at from within, this layer is

visible (fig. 7, -D. 1) immediately above the lower (anterior) portion

of the subscapularis, and nearer the observer than the omo-hyoid
and sterno-cleido-mastoid muscles.

(2) The upper and larger portion of the deltoid arises from the

deej) surface and posterior border of the clavicle for rather more than

its upper third, and from the outer surface of the scapula for the

whole extent between the lower part of the attachment of the levator

claviculse and the hinder (or axillary) margin of the bone. It does

not extend upwards to the superior margin of the cartilaginous

upper ])ortion of the sca])ula (fig. 2, D. 2),—that part presenting

externally a space to which no muscle is attached between this upper
or second portion of the deltoid, the serratus magnus, and levator

claviculse.

The two parts of the deltoid are together inserted into the outer

side of the radial tuberosity of the humerus, just opposite to the in-

sertion of the pectoralis major, but separated from that muscle by
the insertion of the epicoraco-humeral.

Infraspinahis (J). This rather small muscle (fig. 2, I. S.) arises

from the outer surface of the spinous process of the scapula, and

from the membrane intervening between that process and the first

or upper spur of the epicoracoid ; it takes origin almost down to

the margin of the glenoid cavity. Thence it passes downwards in

front of the long head of the triceps, and is inserted into the outer

side of the humerus just below the head of the bone and between

the summits of the external and internal humeral heads of the tri-

ceps. Its insertion is mainly superior to that of the latissimus dorsi,

though the tendon of the latter slightly overlaps it.

The infraspinatus is as it were strapped down by a strong liga-

mentous band, which passes from the lower part of the axillary

margin of the scapula to the outside of the head of the humerus,

underneath the epicoraco-humeral and above the iflsertion of the

deltoid.

The epicoraco-humeral is very largely developed, and arises from

the two spurs of the epicoracoid and from the intervening membrane
which closes the fenestra. It is inserted (figs. 2, 8 & 10, E. II.) into

the summit of the radial tuberosity between the insertions of the

pectoralis major and deltoid. It is covered externally by the lower

part of the deltoid and by the pectoralis major; and its inferior margin

is much connected with the adjacent part of the coraco-brachialis.

This muscle appears to me to answer to that which I have called

by the same name in the Echidna (Trans. Linn. Soc. vol. xxv. ISGti,

p. 38;:!, and pi. 52. fig. 2, E. II.).
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Fig. 8.

779

Muscles of inside of right arm, the pectoralis and deltoid being cut short and
reflected.

B. Biceps. B. A. Brachialis anticus. 6'. 5.1. First, or short, part of coraeo-

brachialis. C.B.2. Second, or long, part of coi'aco-brachialis. D.I. First

part of deltoid. D. 2. Second part of deltoid. E. H. Epicoraco-humeral.

/. 8. Infraspinatus. P. Pectoralis. iS'. C. M. Sterno-cleido-mastoid. T. 3.

Third, or external humeral, head of triceps, t. Tendinous fascia of origin

of sterno-cleido-mastoid extending, between epicoraco-humeral and pecto-

ralis, backwards to the true sternum.

Suhscapularis. This muscle is enormously developed, and is di-

visible into two parts (fig. 7, S. 1 and S. 2) :

—

(1) The first portion arises from the whole internal surface of

the coracoid and epicoracoid, the spinous process of the scapula, and
the membrane of each fenestra. The fibres converge, and towards

its insertion this portion fuses with the second part.

(2) The second portion arises from the lower part of the internal

surface of the scapula and from the lower half of its posterior, or

axillary, margin. It becomes tendinous towards its insertion, and,

fusing with the first part, is attached to the ulnar tuberosity of the

humerus and to the capsular ligament. This muscle is shown in

fig. 2 (though its letter has been accidentally omitted), between Z) 2,

S.Mg., T. I, and the band binding down /. S.

Internal sterno-coracoid (fig. 7, /. S. C). The specimen examined
by me had had the whole ventral surface of the body medianly di-

vided from behind forwards, so that I cannot define the inner limit

of this muscle. It arises, however, from the deep surface of the

sternum, internal to the line of its junction with the coracoid and to

the attachments of the ribs, and is inserted, by tendinous fibres, into

the deep surface of the coracoid and lower part of the epicoracoid

(^. e. to the deep surface of its lower spur), where it is contiguous

to the inferior margin of the first portion of the suhscapularis.

External sterno-coracoid (fig. 7, E. S. C). This is a much smaller

muscle than the preceding, which overlaps it when the inner surface

of the scapular arch is looked at. It arises from the deep margin of

that furrow (on the outer edge of the sternum) which receives the

coracoid, and is inserted into the coracoid and epicoracoid, passing

between those bones and the tendon of the internal sterno-coracoid.
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The sterno chido-mastoid is of large size (figs. 1, 2, 2 a, 6 & 8,

S. G. 31.). It arises by muscular fibres from rather more than the

lower half of the outer margin of the anterior surface of the clavicle,

and by a very strong tendinous fascia (fig. 8, t.) from the anterior

part of the true sternum. This strong fascia extends forwards (co-

vered by the pectoralis major) ; and the muscular fibres springing

from it arise in a point between the pectoralis major and the lower

portion of the deltoid. The muscle passes forwards, overlapping

first the omo-hyoid, and afterwards the levator clavicula). It then

becomes intimately united with the outer side of the anterior part of

the trapezius, and is inserted into the outer half of the postero-

superior margin of the parietal process and into the postero-external

end of the parotic process.

Slerno-Jujoid. This was so much injured in my specimen that I

am unable to describe it ; according to Cuvier* and Meckelf, how-

ever, it proceeds from the outer part of the sternum to the os hyoides.

The omo-hyoid (figs. 2 & 7, O. H.) is rather large, and arises from

rather more than the upper half of the clavicle, where externally it

is adjacent to the trapezius and sterno-cleido-mastoid and internal

to the deep layer of the first part of the deltoid. It is mainly in-

serted into the posterior cornu of the hyoid ; but some fibres pass

(nearer the middle line of the body) to the body of the os hyoides.

Levator duviculcB. This large muscle has a strong tendinous

origin from the transverse process of the atlas. Passing backwards it

emerges from beneath the sterno-cleido-mastoid (figs. 2 & 7, L. C),
and, spreading out, is inserted into the summit (or acromial end) of

the clavicle and into the anterior margin of the scapula. About the

lower half of its insertion is conterminous, posteriorly, with the origin

of the upper (or second) portion of the deltoid ; internally this

muscle is in close juxtaposition with the second part of the subsca-

pularis and the fourth part of the serratus magnus (fig. 7, L. C).
The trieej)s (figs. 1, 2, 0, 8, 9 & 10) arises by four distinct heads

J:,

of which two are long, descending from the scapular arch :

—

(1) The first part or external long head (which appears to answer

to the ordinary long head of this muscle in mammals) arises from

the strong, tendinous strap, or ligament before described as passing

from the axillary margin of the scapula to the head of the humerus
and as binding down the infraspinatus. Thus the head may be said

to arise by a bifurcating tendon like that of the rectus femoris of

Man (figs. 1, 2 & 9, T. 1).

(2) The second part, or internal long head (fig. 9, T. 2), takes

origin by a long and rather slender tendon, which also bifurcates

above,— its lower bifurcation being attached to the postero-internal

angle of the deep surface of the coracoid, while its upper bifurcation

fuses with that before- described tendinous arch into which the costo-

coracoid muscle is inserted.

This second head of the triceps soon joins with the first head, and

at its union with the latter receives a small tendinous slip (fig. 9, t.)

* Loc. cit. vol. iv. part ], p. 531. t Loc. cif. vol. viii. p. l."^5.

\ Meckel, loc. cit p. .3G4.
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from the tendon of the latissimus dorsi. Is this head the homologue
of the dorso-epitrochlear, which sometimes, as in Ilyrax*, takes

origin from the scapular arch, but normally springs from the tendon
of the latissimus dorsi?

(3) The third, or external humeral head, arises from the whole
outer surface of the humerus below the head of the bone, extending

as it does above the insertions of the deltoid and infraspinatus

(figs. 1, 2, 8 & 10, r. 3).

(4) The last, or internal humeral head (figs. 6, 9 & 10, T. 4),

similarly arises from the internal surface of the humerus to the head
of the bone. At its summit this part of the muscle has contiguous

to it, antero-internally, the short part of the coraco-brachialis and
the insertion of the subscapularis, while the tendons of the latissi-

mus dorsi and infraspinatus are contiguous to it on its postero-

external side (fig. 9).

Fig. 9.

Muscles of inside of I'iglit arm, the scapular arch being detached, and the

costo-coracoid muscle (6'. C.) being cut short and reflected.

B. Biceps muscle. C. Sternal margin of coracoid bone. C/?. 1. First, or short,

part of coraco-brachialis muscle. C. B. 2. Second, or long, part of coraco-

brachialis. C. C. Costo-coracoid. F. B. Flexor carpi radialis. F. U.

Flexor carpi ulnaris. L. B. Latissimus dorsi. S. 2. Second part of sub-

scapularis. T.\. First, or external long, head of triceps. T.'2. Second, or

internal long, head of triceps. T. 4. Fourth, or internal hiuueral, head of

triceps, t. Tendon fi-om latissimus dorsi to triceps.

All these four portions are united together at above the middle of

the arm, and are together inserted into the proximal end of the ulna

and into the patella-like sesamoid immediately above it.

Coraco-brachialis . This muscle consists of two parts :

—

(1.) The first of these, or shorter portion, is a broad muscle, and
much resembles the short coraco-brachialis of the Echidna-^'. It

arises, by muscular fibres, from the whole outer surface of the cora-

coid, from the lower spur of the epicoracoid, and from the membrane

* Proc. Zool. Soc. 1866, p. 340, fig. 5, D. c.

t Trans. Linn. Soc. vol. xxv. p. 385.
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intervening between these, and is inserted into the front of the hu-

merus from the head and internal tuberosity to the middle of its

shaft. The hmit of its insertion begins above at the insertions of

the epicoraco-humeral and pectoralis major, and below is conter-

minous with the origin of the brachialis anticus (figs. 8, 9 & 10,

C.B. 1). From the extent of its insertion this portion appears to

me to answer both to the coraco-brachialis proprius vel niedius and

to the rotatoi' humeri or coraco-brachialis supei'ior vel brevis of

Mr. Wood*.
Fi-. 10.

Flexor surface of right upper arm, the biceps and pectoralis major being

cut short.

B. Biceps. S.J. Brachialis anticus. C.BA&2. Coraco-brachialis. E. H.
Epicoraco-humeral. P. Pectoralis major. <S'.i. Supinator longus. 7'.3&4.

Triceps.

(2) The second, longer portion (figs. 6, 8, 9 & 10, C. B. 2), which
seems to answer to the coraco-brachialis longus of Mr. Woodf,
arises, by muscular fibres, from the posterior end of the sternal

border of the coracoid, and is inserted into the internal condyle of

the humerus and into the shaft of the bone for a very slight distance

above that condyle. There is a glistening tendon on the side next

to the bone of the lower half of this portion of the coraco-brachialis.

The bicei^s (figs. 1, 2, G, 8, 9, 10 & I 2, i?.) has, as in the Echidnat,

but a single head§, wliich takes origin, by a very broad tendon (with

an aponeurotic longitudinal interval), from the anterior (not sternal)

margin of the coracoid and adjacent part of the epicoracoid, and

passes backwards so as to be immediately superficial to the short

part of the coraco-brachialis. It soon fuses with the brachialis

anticus, and is inserted in common with that muscle (by a very

strong tendon, which slightly bifurcates below) into the upper parts

of both radius and ulna ; but the fibres continuous with the biceps

* Journal of Anat. and Phys., Cambridge, 1860, vol. i. pp. 48, 49.

t Loc. cit. p. 49.

\ Trans. Linn. Soc. vol. xxv. p. 385.

§ Unless what I have named hrachialis anflcus be a humeral head of the hiceps^.
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appear to go mainly to the ulna. Thus its insertion has much re-

semblance to that of the same muscle in the Echidna.

The brachialis anticus (figs. 1 , 2, 6, 8 & 10, fi. A.), which may
be, as Meckel appears to think*, a humeral head of the biceps,

springs from the front of the shaft of the humeru;!, immediately below
the insertions of the deltoid, epicoraco- humeral, and pectoralis major.

It soon fuses with the biceps, and is inserted in common with it into

the upper ends of the flexor surfaces of both radius and ulna. The
fibres of this muscle, however, appear to be connected mainly, if not

exclusively, with the radius.

Supinator longus. This muscle (figs. 1, (i, 10 & 1 1) is exceed-

ingly large, and, as Meckel observes t, arises by two heads, which
do not unite till far down the forearm (fig. 1, ^S. L.). Indeed I find

that that head vihich has the more posterior (lower) origin may be

again divisible at and near its origin into two portions, of which the

anterior (upper) one is much the smaller ; all these parts, however,

arise from the external condyle, and have a common insertion into

the radial margin of the radius for almost its whole length, and
therefore side by side with the pronator teres as far as the latter

extends. The head, which has the more posterior (lower) origin, is

intimately connected with the radial extensor.

The extensor carpi radialis, which appears to answer to both the

longior and brevior of mammals, arises by tendinous fibres from the

outer and posterior surface of the external condyle, immediately super-

ficial to the posterior (lower) part of the origin of the supinator

longus, with which, for some distance, it is very intimately connected.

Passing downwards (fig. 1, E. B.) it divides into three parts, which
are inserted, each by a tendon, into the proximal ends of the dorsal

surfaces of the second, third, and fourth metacarpals.

Extensor communis digitorum. As Meckel observes^};, this muscle
has, as it were, '' descendu a la mai7i" (fig. 11, E. C). It is small,

arises from the carpus, and is inserted into the bases of the digits.

It is much subdivided, there being more or less distinct fleshy bun-

dles for the several digits.

The extensor carpi u/naris (fig. 1, E. U., and fig. 11, ^. C JJ.) is

rather indistinct. It arises indeed by tendinous fibres from the

posterior surface of the external condyle ; but its insertion is into

the adjacent border of another muscle, the flexor carpi ulnaris.

Extensor ossis metacarpi pollicis. This is a rather thick muscle
which arises from the posterior surface of rather less than the distal

half of the ulna. It is inserted into the metacarpal of the poUex
(fig. \\,E.M.P.).

Pronator teres (figs. 6 & 12, P. T.). The origin of this muscle
is by a very strong tendon attached to the summit of the internal

condyle. Its fibres spread out, and are inserted into the lower two-

thirds of the radial margin of the radius.

The fiexor carpi radialis (figs. 6, 9,F.R., and fig. 12, F. C. R.)
arises from the internal condyle immediately below the origin of the

* Loc. cif. p. ,362. t Loc. vi(. p. ;j{)7.

+ Loc. cif. p. 391.
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pronator teres. It is inserted into the carpal bone, which articulates

with the radius, and also by a small tendon running on (figs. 6 & 1 2)

into the radial side of the metacarpal of the poUex.

Fig. 11.

Deep muscles of extensor surface of riglit forearm.

E. C. Extensor communis digitorum. E. C. U. Origin of extensor carpi ulnaris

and common insertion of extensor and flexor carpi ulnaris. E. M. P. Ex-

tensor ossis metacarpi poUicis. S. L. Supinator longus. P. Q. Pronator

quadratus.

Fis:. 12.

Deep muscles of flexor surftice of right forearm, the flexor carpi radialis, flexor

carpi ulnaris, and flexor profundus digitorum being cut and reflected.

B. Biceps. F. C. E. Flexor carpi radialis. F. C. U. Flexor carpi ulnaris.

F.P.D. Flexor profundus digitorum. P. A. Pronator accessorius. P. Q.

Pronator quadratus. P. T. Pronator teres. *S. .^. Supinator accessorius.

S. L. Supinator longus.

Pronator accessorius (fig. 12, P. A.). A muscle I so name provi-

sionally, arises from the anterior surface of the internal condyle,

immediately beneath the humeral origin of the flexor profundus digi-

torum. It is inserted into the radius between the insertion of the

pronator teres and that of the pronator quadratus.
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Supinator accessorius (fig. \2,S.A.). Another muscle, which I

also provisionally distinguish by a new name, arises from the internal

condyle immediately below, but somewhat superficial to the pronator

accessorius. It expands as it descends, and is inserted into about

the proximal half of the ulnar margin of the ulna.

The pronator quadratus (figs. 11 & 12, P. Q.) is broadest below,

and becomes very narrow towards its upper end. It arises from the

flexor surface of the distal half of the ulna and from the whole radial

margin of that bone, and it is inserted into the flexor surface of the

radius.

Flexor carpi ulnaris (figs. 1, 6 & 9, i^. U., and fig. 12, F. C. U.).

This forms a large muscular sheet, which, as usual, has the ulnar

nerve passing between its double origin—that from the internal

condyle and that from the olecranon. It is inserted into both the

pisiforme and fifth metacarpal, as Meckel observes*. This muscle

receives on its postero-external side the insertion of the extensor

carpi ulnaris, the two together forming a layer of muscle which

wraps round the ulnar side of the forearm.

The fiexor sublimis digitorum (fig. 6, F. S. D.) is a thin muscle

entirely confined to the handf. It arises from the annular ligament,

and is inserted into the second phalanges of the digits, being perfo-

rated in each case by a tendon of the flexor profundus digitorum.

Flexor profundus digitorum (figs. 6 & 12, i^. P. D.). This is a

very thick muscle, and has four, more or less distinct heads of origin.

The first head arises from the internal condyle, immediately beneath

the origin of the flexor carpi radialis ; it very soon unites with the

portion arising from the ulna (fig. 6, F.P.D. 1).

The second head also springs from the internal condyle, just below

the first head ; it also joins the portion arising from the ulna (fig. 6,

F. P. B. 2).

The third portion takes origin from the greater part of the flexor

surface of the ulna.

These three portions unite and give rise to a very strong tendon

(in which is a palmar ossicle) ; and into the deep surface of this

tendon are inserted muscular fibres, which spring from the carpus

and constitute the fourth head of the muscle.

From the distal margin of this tendon proceed the five perforating

tendons, one going to each digit.

Lumbricales. I have only observed six lumbrical muscles :

—

One going from the ulnar side of the index tendon to the ulnar

side of the second digit.

Two from the tendon of the third digit (one on each side), in-

serted into each side of the third digit.

Two from the tendon of the fourth digit (one on each side), in-

serted into each side of the fourth digit.

One from the radial side of the fifth digit, inserted into the radial

side of the same digit.

Interossei. There are dorsal interossei which arise from the car-

pus, and are inserted one on each side of the proximal phalanx of

* Loc. cit. p. 383. t Meckel, loc. cit. p. 392.
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each digit, except the pollex, which has a large bundle of fibres in-

serted into the dorsal side of the ulnar border of its metacarpal !

Palmar interossei also spring from the carpus, and are inserted one

on each side of the proximal phalanx of each of the three middle

digits. Another rather large fasciculus is inserted into the radial

side of the fifth digit, and, no doubt, represents one or more of the

spinal muscles of that digit. Finally, a considerable number of

muscular fibres are inserted into the proximal phalanx of the pollex

and into the palmar side of the ulnar border of its metacarpal.

These fibres, no doubt, represent the fiexor brevis and opponens

poinds of higher animals.

Fig. 13.

Right pelvic limb. Superficial muscles of the anterior surface of the thigh and
of the flexor surface of the leg.

E. L. B. Extensor longns digitorum. Ex. O. External obHquc. G. Gracilis.

Go. E. Gastrocnemius externus. Go. I. Gastrocnemius in tern us. G.M.v.
Gluteus maximus. /. 1&2. THacus and psoas. Ti*. Rectus abdominis
R. E. Rectus femori.s. T. A. Tibialis anticus. V. I. Vastus internus.
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Muscles of the Pelvic Limp.

Psoas and lUacus. I am inclined to regard the complex muscular

mass which goes from the inside of the pelvis, passing over its brim

to the femur, as the homologue of the psoas and iliacus. I find

present four muscular bundles. The first (figs. 13, 14 & 16,/. 1)

arises inside the pubis, from a median raphe separating it from its

fellow of the opposite side and also takes origin from the most ven-

tral portion of the pubis, overlapping its brim. Its upper (or pos-

terior) margin is conterminous with the inferior (or anterior) margin
of the second part of the muscle, and lies superficially to the third

part. Passing over the brim of the pelvis, above the spine of the

pubis, it is inserted into the tendinous arch going from the front of

the acetabulum to the symphysis ischii, and into the upper half of

that part of it which is between the acetabulum and the spine of the

pubis. It is intimately connected with the second and third parts

of this complex muscle and with the tibial adductor.

The second part of the muscle (figs. 13, 1-1 & 16, /. 2) lies above

(z. e. nearer the vertebral column than) the first part. It arises also

inside the pelvis, from a median raphe which separates it from its

fellow of the opposite side. It is inserted in common with the third

portion, and is indeed, in part, only with some difficulty separable

from the first portion, with the upper (or posterior) margin of which
its lower (or anterior) margin is conterminous.

The third portion is a very broad muscular layer, which lies hidden

by the first and second portions of the muscle. It arises from the

internal surface of the pubis, ischium, and obturator foramen ; and
the upper (or posterior) part of its origin is easily separable from

the more ventral (or anterior) portion. It is inserted into the tibial

side of the upper part of the shaft of the femur, internally to the

sumiuit of the crureus, just above the insertion of the adductor, and

slightly overlapping the tendon of insertion of the femoro-caudal.

It is, however, mainly inserted by a strong tendon, which passes

across the front of the upper end of the shaft of the femur, beneath

the summit of the vastus externus, to the insertion of the gluteus

medius, which slightly overlaps it. Thus, the tendinous insertion

being on the peroneal side of the bone, while the muscular fibres

(inserted with those of the two preceding portions of the iliacus) are

attached rather to the tibial side, the upper part of the femur

comes to be more or less embraced.

The fourth and smallest portion of the complex muscle (fig. 16,

/. 4) springs from the surface of that upper (or more posterior)

division of the origin of the third part already spoken of (namely

that division of the third which arises from the ischium and obtu-

rator membrane, and which might be called a fifth portion), and lies

nearer the vertebral column than do the other parts. It is inserted

in common with the muscular insertion of the third part of the

muscle just described ; but its fibres are partly continuous with those

of the crureus, crossing over tlie tendon of insertion of the third

part of the psoas and iliacus.
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Quadratus lumborum. This muscle (fig. 3, Q. L.) is very thick

at its origin, but thins out anteriorly. It arises from the crest and
anterior part of the internal surface of the ilium, and is inserted into

the transverse processes of the lumbar ribs, and also of all, or of

almost all, the thoracic ones. Besides the short ribs, it is separated,

in the lumbar region, from the superimposed dorsal extensor mass
by a strong fascia.

Gracilis. The muscle which appears to me to represent, possibly,

the gracilis of mammals is a superficial one on the antero-internal

surface of the thigh (figs. 13, 14 & 15, G.). It arises from the ischi-

atic symphysis, and from the long tendinous arch which passes from
the front of the acetabulum, round behind the pubic spine, back to

the symphysis just mentioned. It is inserted into the outer side of

the upper part of the tibia, and at its insertion is intimately united

with the semitendinosus. At the lower border of the insertion is a

strongish tendon (fig. 14, G.), which is common to both muscles,

muscular fibres from each being inserted into it.

Fig. 14.

Second layer of muscles of anterior surface of right thigh. The gracilis is cut
away sliort above and reflected below. The rectus abdominis is hooked on
one side to show the pyramidalis.

A. Adductor magnus. G. Gracilis. G. Mx. Gluteus maximus. /. 1 & 2. Ilia-

cus and psoas. Pt/. Pyramidalis. B. Rectus abdominis. IL F. Eectus
femoris. S. Tibial adductor. S. M. Semimembranosus. S. T. Semiten-
dinosus. T. Pr. Transversus perinei. V. I. Vastus internus.

The tibial adductor is a muscle which arises, beneath the gracilis,

from about the upper half of the tendinous arch just mentioned as

extending from the front of the acetabulum to the ischiatic sym-
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physis (figs. 14, 16, 17 & 18, S.). It is slightly connected, at its

origin, with the first part of the iUacus, and some fibres spring from
the brim of the pelvis just below the tendon of the rectus femoris.

Passing downwards between the rectus femoris and the adductor,

and passing peronead of the first part of the semimembranosus, it

goes very deeply into the popliteal space (between the two heads of
the gastrocnemius), and, uniting with the second part of the semi-
membranosus, is inserted by a tendon into the peroneal side of the
head of the tibia above and behind the insertion of the tendon of
the biceps. This muscle is easily separable longitudinally into two
parts.

Semimembranosus. This muscle consists of two portions so distinct

in insertion that they may well be considered two separate muscles:

—

(1) The first portion (figs. 14, 15, 17 & 18, S. 31. 1) arises from
the tuberosity of the ischium, and from the tendinous arch which
passes from the posterior end of the ilium to the spine of the pubis.

Its origin is nearly in the same vertical line as, though ventral to,

the common origin of the biceps and semitendinosus. Thick and
fleshy, it is inserted into the back of the leg, embracing the inner

head of the gastrocnemius, some fibres passing beneath the internal

lateral ligament, while others extend along the posterior margin of
the summit of the tibia.

(2) The second portion (figs. 15, 17 & 18, 5. M. 2) arises in

common with the first portion, and is inserted by a tendon (common
to it and to the tibial adductor) into the summit of the peroneal
surface of the tibia.

The semitendinosus (figs. 14, 17 & 18, S. 2\) springs in common
with the biceps from the strong tendinous arch just mentioned as

passing from the posterior end of the ilium to the spine of the pubis,

behind and a little above the tuberosity of the ischium. It is inserted

by a strong tendon, common to it and to the gracilis, into the inside

of the upper part of the tibia, at the lower end of the internal lateral

ligament. The insertion is mainly superficial to the last-mentioned

ligament ; but a few tendinous fibres appear to pass inside it.

Biceps (figs. 15, 17 & IS, B.F.). This arises, in common with
the muscle last described, from the strong ligamentous arch passing

from the ilium to the spine of the pubis, and arching over the great

femoro-caudal tendon. Tt is inserted by a slender tendon, which
goes very deeply into the popliteal space (between the two heads of
the gastrocnemius), and, passing between the tibia and fibula, is in-

serted into quite the anterior aspect of the outer (peroneal) side of
the tibia a little below its upper margin and below and in front of

the insertion of the tendon common to the second part of the semi-
membranosus and the tibial adductor.

The biceps becomes intimately united with the gastrocnemius, as

it gives off a strong tendon (fig. 18), which runs down just internal

to the outer border of the iinier head of that muscle.

Ilio-peroneal (figs. 15, 16, 17 & 18, /. P.). A long and strong

muscle, which arises from the posterior part of the outer side of the

ilium, covered by the posterior portion of the tendinous origin of the
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gluteus maximus, and even a little overlapped by the gluteus medius.
It is inserted by a strong tendon (which dips in between the pero-
neus primus and the outer side of the outer head of the gastrocne-
mius) into the outer side of the fibula, near its summit*.

Fig. 15.

Right pelvic limb. Superficial muscles of the posterior surface of the thigh

and of the extensor surface of the leg.

B. F. Biceps femoris. E. B. 1- 5. Extensor brevis digitorum. E. L. D. Extensor

longus digitorum. F. C. Femoro-caudal. G. Gracihs. G. Mx. Gluteus

maximus. Go. E. Gastrocnemius externus. I. P. Ilio-peroneal. P. 1.

Peroneus primus. P. 2. Peroneus secundiis. Pf. Pyriformis. S. MA k
S. M. 2. Semimembranosus. T. A. Tibialis anticus. V. Rv. Vastus exter-

nus. .r. End of the two median series of lateral caudal cones.

Pectineusi Three portions of muscle seem more or less to re-

present the 'peclineus :

—

( 1
) A very small part, which arises from the ligamentous arch

before mentioned as passing from the front of the acetabulum, round

* Meckel, he. cif. p. 428.
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by the spine of the pubis, to the ischiatic symphysis. It is inserted

into the summit of tlie trochanter below, and superficial to, the other

two portions (fig. 17, Pc. 1).

(2) The second part (fig. 17, Pc. 2) arises from the down-turned
lip of the pubis, from the acetabulum to the symphysis. It is in-

serted immediately beneath the preceding portion.

(3) The third part (fig. 17, Pc. 3) arises from the symphysis
pubis, backwards to the middle of the obturator foramen. At the

posterior end of its origin the obturator externus is superficial to it

and overlaps it. It is inserted into the summit of the trochanter

immediately behind the second part.

The adductor magnus (figs. 14 & 17, A.) is a rather large muscle,

which arises, by strong tendinous fibres, from the anterior part of

the strong tendinous arch before mentioned which ends in front at

the pubic spine. It is inserted into the inner side of the shaft of

the femur (for about the second and third fifths of its vertical ex-

tent) between the vastus externus and the vastus internus.

Rectus/emor is (figs. 13, 14, 16 & \7,R.F.). This muscle arises,

by a very strong and rather broad tendon, from the ventral side of

the acetabulum. It blends with the other extensors of the leg and
with the a|)oneurosis of insertion of the gluteus maximus.

Vastus internus. A rather small muscle (figs. 14 & 17, V. I.)

arising from the inside of the shaft of the femur, about as high as the

bottom of the uppermost third of the insertion of the adductor;

below it blends with the crureus and other extensors of the leg.

Vastus externus (fig. 15, V. Ex.). This is exceedingly small, and
so intimately connected with the crureus as scarcely to admit of de-

finition. It arises from the lowest two-fifths of the postero-external

surface of the shaft of the femur, and is inserted with the rest of the

extensor mass.

Crureus (figs. 16 & 17, C). This muscle is so intimately con-

nected with the last as to be separable from it only with great diffi-

culty. It arises from the front of the femur, its origin extending

up near to the head of the bone. It is inserted into the patella

along with the rest of the extensor muscular mass. At its summit
it is, in part, continuous with the fourth portion of the iliacus.

Gluteus inaximus {1) . A muscular layer, which may perhaps re-

present the gluteus maximus of mammals*, arises by a very strong

tendinous fascia from the outer side and upper margin of the ilium.

It covers the antero-external side of the thigh, becomes intimately

united with the rectus femoris, and is inserted by aponeurosis into

the outer surface of the vastus externus (figs. 13, 14, 15 & 16,

G.Mx.).
The gluteus medius arises from the outer surface of the ilium, be-

tween the origins of the gluteus maximus and ilio-peroneal. It is a

small muscle, and is inserted into the outer side of the upper part

* I am very doubtful as to whetlier this muscle and the next are r^aWj glutei

;

but the condition of these muscles in Echidna inclines me to name them so, pro-

visionally at least (see Trans. Linn. Soc. vol. xxv. ISHO, p. 391, and pi. .^3.3. fig. 2.

iG.nuv. and G.md.).
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of the shaft of the femur behind and external to the summit of the

origin of the vastus externus. The upper part of its insertion is into

the lower portion of the trochanteric fossa (fig. 16, G.Md.).

Fig. 16.

Deeper muscles of extensor surface of riglit pelvic limb. The gluteus maximus
and the extensor longus digitoriim are each cut short and reflected at both

ends.

C. Crureus. E.B.l-n. Extensor brevis digitorum. E.L.D. Extensor longus

digitorum. F. P. D. Flexor longus digitorum. G. Md. Gluteus medius.

(t. Mx. Gluteus maximus. /. 1-4. Iliacus and psoas. /. I'. Ilio-peroneal.

PA. Peroneus primus. P. 2. Peroneus secundus. Pp. Popliteus. P.Tb.
Peroupo-tibial. jR. F. Rectus femoris. 8. Tibial adductor. T. A. Tibialis

anticus. T. P. Tibialis posticus.
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Fi.2. 17.

Deepest muscles of right thigh ; ventral aspect. The gracilis is entirely removed.
The tibial adductor, the semimembranosus, and the adductor magnus are

cut short and reflected.

A. Adductor magnus. B. F. Biceps femoris. C. Crureus. F. C. Femoro-
caudal. Go. I. Grastrocnemius internns. LP. Ilio-peroneal. 0. E. Ob-
turator externus. 0. 1. Obturator internus. Pc. 1-3. Pectineus. Pf. Pj-
riformis. B. F. Rectus femoris. iS'. Tibial adductor. S. M. Semimem-
branosus. S. T. Semitendinosus. V. I. Vastus internus. y. Tendon of

insertion of feraoro-caudal given off from the larger tendon and going to

the popliteal space.

Obturator externus*. This is very fleshy, and arises from the

ischium and the outside of the obturator membrane (fig. 17, O.E.).

It is inserted into the trochanteric fossa immediately above the sum-
mit of the insertions of the gluteus medius and pyriformis.

The obturator internusf (fig. 1 7, O. /.) arises from the posterior

part of the deep surface of the ischium. Curving round the outer

margin of that bone (between the acetabulum and the tuberosity), it

is inserted, by an exceedingly strong tendon, into a pit on the outer

side of the articular head of the femur.

Pyriformis (figs. 15 & \7,Pf.). This muscle J arises from the

under surfaces of the first four caudal transverse processes, between

the large femoro-caudal muscle on the inside and the conjoined in-

sertions of the two median series of lateral caudal cones on the out-

side. It is inserted into the strong tendinous arch passing from the

ilium to the pubis and enclosing the tendon of the femoro-caudal

muscle. Thence taking fresh origin, and accompanied by an ante-

rior fasciculus coming direct from the caudal vertebrae, it is finally

* This appears to answer to the m. quadrafus femoris of Stannius (p. 134.

no. 10).

t The obturator internns of Stannius {loc. cit, p. 134. no. 5) is a part of my
iliacus.

\ It is the m. sjihcaudaUs of Stannius {Joe. cit. p. 133. no. 4).

Proc. Zool. Soc.— 1867, No. LI.
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attached to the hase of the hack of the trochanter, immediately next

to the insertion of the gluteus medius on the one hand and of the

femoro-caudal on the other.

Femoro-caudal (figs. \a 8i \7, F. C'.)*. This exceedingly large

muscle arises from the infero-lateral aspect of the caudal vertebrtB,

where it separates from the vertebral column by its backward intru-

sion (fig. 5, F. C), the contiguous parts of the ventral, and infero-

lateral series of caudal muscular cones. It is inserted, by a very large

and strong tendon, into the hase of the trochanter on its extensor

aspect and above the insertion of the adductor. A little before its

insertion this large tendon gives off, nearly at right angles, a long

delicate one, which, passing down the thigh into the popliteal space

(figs. 17 & 18 y), is inserted into the interarticular cartilage be-

tween the femur and the tibia, as Stannius has stated f.

The tibialis anticus (figs. 13, 16 & 18, T.A.) arises from the front

of the tibia, the part above the middle of the bone springing mainly

from its peroneal aspect, and the part below the middle from its

inner aspect. It ends in a single tendon, which is inserted into the

tibial side of the distal end of the metatarsal of the hallux.

Extensor longus digitorum. This muscle arises, by a strong ten-

don (figs. 13, 15 & 16, ^. L.D.), from the anterior surface of the

external condyle of the femur. It continues fleshy down to the

metatarsals, when it suddenly narrows and gives off two small ten-

dons, which pass, one on each side of the middle metatarsal bone,

near its proximal end. Of these two tendons, the peroneal one

curves round tibiad, and is inserted into nearly the middle of the

plantar surface of the third metatarsal. The other one is similarly

implanted into the second metatarsal.

Extensor brevis digitorum. This muscle may be said to consist

of five portions :

—

(1) The first part (figs. 15 & 16, £". 5. 1) is an oblique slip, pro-

ceeding forwards and inwards, which arises from the peroneal aspect

of the lower end of the fibula, and is inserted into the dorsum of the

hallux.

(2) The second part (figs. 1 5 & 16, E. B. 2) is similar in size and
direction. It arises from the fibula, below the last, and is similarly

inserted into the index digit.

(3) The third portion (figs. 15 & \6, E. B. 3) arises, by a strong

though small tendon, from a pit in the middle of the anterior surface

of the astragalus. Passing between the two tendons of the extensor

longus digitorum, it is inserted into the dorsum of the third digit.

(4) The fourth part (figs. 15 & 16, -E". i?. 4) arises in common
with the preceding, but does not pass between the tendons of the

extensor longus digitorum. It is inserted into the dorsum of the

fourth digit.

(5) The fifth and last part arises, by a strong tendon, from the

bottom of the anterior face of the astragalus (figs. \o &\f), E.B. 5).

It is also inserted into the dorsum of the fourth digit.

* This is the " sous-caud/en profoii'I" of Meckel (/w. cif. p. 28o).

1 Loc. cit. p. \?)?>. no. 3.
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Peroneus primus. This muscle (figs. 15, 16 & 18, P. I) arises, by
a strong tendon, from the summit of the outer side of the external

condyle of the femur. Passing downwards, it becomes tendinous

just below the outer malleolus, and ends in a tendon which is in-

serted into the peroneal border of the fifth metatarsal bone, a little

above its middle. Behind the ankle its tendon expands into a broad,

strong, ligamentous fascia, which binds down the flexor muscles,

being attached internally to the internal margin of the hinder sur-

face of the astragalus.

Peroneus secundus. A muscle, somewhat larger than the prece-

ding (figs. 15 & 16, P. 2), arises from the antero-external surface of

the fibula for almost its entire length. It is inserted close above
the insertion of the preceding muscle.

Gastrocnemius. Two distinct muscles compose the gastrocne-

mius :

—

(1) The first of these (figs. 13, 17&18, G.I.) arises from the

internal condyle of the femur, where it is closely connected with the

insertion of the first part of the semimembranosus, which embraces it.

It is also attached to the tibial margin of the tibia, close to the in-

sertion of the semitendinosus. Passing downwards, it soon receives a

strong tendon from the biceps, which tendon runs down just internal

to its outer border. At the ankle it becomes aponeurotic, and con-

stitutes the most superficial and external part of the plantar fascia.

(2) The second head (figs. 13, 15 & 18, G. E.) arises from the

femur, immediately above the external condyle. Below it becomes
a large muscle, considerably greater than the inner head of the

gastrocnemius, which latter passes down superficially to this second
portion. Becoming aponeurotic at the ankle, it contributes to form
the superficial plantar fascia, especially that part which underlies

the three peroneal metatarsals, its fibres, indeed, appearing to form
as it were perforated tendons to the third and fourth digits.

Plantaris. This muscle is at its origin so intimately connected

with the outer head of the gastrocnemius that it is with some hesi-

tation that I describe it by a distinct name. About the middle of

the leg it separates somewhat from the gastrocnemius externus, and
thence widens to the ankle, where it receives a reinforcement of a

few muscular fibres from the fifth metatarsal bone, in the distal

end of the outer surtace of which is implanted a tendon which passes

along the peroneal edge of the muscle. In the sole this muscle ap-

pears as tliree fleshy bellies (fig. 18, P.L.A.), which form tbe per-

forated tendons of the second and third digits, and perhaps of the

hallux also.

The 2^opliteiis arises from the tibial aspect of the head of the fibula,

and is inserted into the posterior surface and tibial margin of almost
the upper half of the tibia (figs. 16 & 18, P/j.).

Flexor lonr/us diyitorum (fig. 16, F. P. D., and fig. 18, F. L. I).).

This rather large muscle arises (
1 ) partly, in common with the last,

from immediately above the external condyle of the femur, (2) from
the upper third of the posterior surface (or margin) of the fibula,

and (3) from almost the upper half of the tibial side of the fibula,
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where it is closely connected above with the peroneal side of the

popliteus. The second and third portions arise side by side and are

closely connected together. Beneath the astragalus this muscle
ends in a wide tendon, which divides into five narrow ones, one of
these going to the last phalanx of each digit.

Fig. 18.

Flexor surface of right leg ; the two heads of the gastrocnemius being cut ofl'

short above, and the plantaris reflected below. The semimembranosus, tlie

biceps and semitendinosus, the ilio-peroneal and the tibial adductor are cut
and variously reflected.

A. H. Abductor hallucis. A. Q. Abductor ossis metatarsi quinti. B. F. Biceps
femoris. F. A.lkF. A. 2. Flexor accessorius. F. L. D. Flexor longus di-

gitorum. F. M. Flexor minimi digiti. Go. E. G-astroenemius externus.
Go. I. Gastrocnemius internus. LP. Ilio-peroneal. L.I.&L.2. Lumbri-
cales. P. 1 . Peroneus primus. P.L.A. Plantaris. Pp. Popliteus. S.

Tibial adductor. S.M.Ik S. M. 2. Semimembranosus. 8. T. Semitendi-
nosus. T. ^. Tibialis anticus. 7". P. Tibialis posticus, y. Tendon of in-

sertion of femoro-caudal.
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The tibialis posticus is very narrow above and very broad below.

It arises from the lower half of the posterior surface of the fibula,

and its fibres pass downwards and tibiad. It ends inferiorly in a

broad expanded tendon, which is inserted into the posterior process

and whole posterior border of that tarsal bone which fits into the

concavity on the under surface of the astragalus (figs. 16 & 18, T. P.).

Peroneo-tibial. A remarkable muscle connects together rather

more than the lowest two-fifths of the tibia and fibula. Its fibres

pass from the posterior surface and tibial border of the last-named

bone to the peroneal margin, and to a very little of the anterior

margin of the tibia (fig, 16, P. Tb.). This muscle is unlike any with

which I am acquainted, unless it be the very similar one found in

the leg of the Wombat.
Flexor accessorius. Two small muscular bands, which may per-

haps be so named, are thus conditioned :—
(1) The first springs from the plantar aspect of the os calcis, and

is inserted into the peroneal side of the tendon of the flexor profun-

dus digitorum before its division.

(2) The second part from the tibial aspect of the ridge on the

plantar surface of the fifth metatarsal, and is inserted into the

tendons of the second, third, and fourth digits (fig. 18, F. A. 1 and
F.A.2).

Lumbricales. I have only detected two muscles which appear

thoroughly to answer to mammalian lumbricales.

These arise from the plantar surfaces and tibial sides of the per-

forating tendon of the third and fourth digits, and go respectivelv

to the tibial sides of the same digits (fig. 18, X. 1 and L. 2).

Three other narrow flat muscular bands go from the deep surfaces

of the perforating tendons of the third, fourth, and fifth digits to the

plantar surfaces of the proximal phalanges of the same digits.

Abductor hallucis (fig. 18, A. H.). This is a flat muscular band,

which arises from the plantar surface of the naviculare, very near to

the proximal end of the first metatarsal, and is inserted into the

proximal phalanx of the hallux.

The abductor ossis metatarsi quinti (fig. 18, A. Q.) is a similar

flat muscular band arising from the distal end of the os calcis, and
inserted into the peroneal border of the distal end of a groove on
the deep surface of the fifth metatarsal bone. Next the surface of
this groove is a strong tendon.

Flexor minimi digiti (fig. 18, F.M.). This small muscle arises

from the tibial aspect of the ridge on the plantar surface of the

fifth metatarsal, and is inserted into the proximal phalanx of the

fifth digit.

Interossei. There are dorsal and plantar interossei in the pes
very similar to the corresponding muscular fasciculi of the manus

;

but besides these there is a superficial layer of plantar muscular
fibres. This layer takes origin from the tibial side of the cuboid
and fifth metatarsal, and is covered superficially by the second part

of the flexor accessorius. Spreading out in a fan-like manner, it is

inserted into the three middle digits.
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14. On the Platyrhine Wombat [Phascolomijs platyrhinus,

Owen) . By James Murie, M.D.^ F.G.S., Prosector to

the Society.

(Plate XXXV.)

In a former paper*, which T had the honour of laying before this

Society, I endeavoured to prove, from a study of the skulls and skins,

that the genus Phascolomys was represented only by three living

species, viz. P. wombat, P. platj/rhinus, and P. latifrons, and that

among fossil species one, P. maynus, could alone with propriety be
considered distmct from the recent animals.

I then proposed that on a future occasion I should treat of the
comparative differences exhibited in the other parts of the osteology

of these three mentioned living species.

Several circumstances have caused me to delay putting together

in the form of a communication the material then collected as notes.

Recently, however, I have obtained four more Wombats for compa-
rison. These afford such evidence of the general correctness of my
previously asserted views that I no longer defer completing my un-
finished labour.

On my first investigation into the specific differences of the genus
Phascolomys I was much indebted to Mr. A. D. Bartlett for aid.

Again I have to express acknowledgements to him, as through his

kind mediation the four specimens of Wombat in question were gene-
rously placed at my disposal.

Captain Smart, of the ship ' Murray,' received (in Adelaide, South
Australia) five living specimens of the Broad fronted Wombat {P. la-

tifrons), which he endeavoured to bring in safety to this country.

During the voyage three of them unfortunately died. The bodies,

however, were preserved by him in a strong brine, and one of them
reached me in such fair condition as to permit a tolerable minute
dissection of it to be made. Of the two others only the skeletons re-

mained perfect. One entire skin and the cranial portions of the skin

of its two companions I produce as satisfactory testimony that they

all three possess the hairy muzzle, smooth silky fur, and prominent
ears characteristic of P. latifrons. The skulls (which 1 now exhibit)

also help to remove any existing doubts, if such there should be, as

to error in the species. The two remaining living specimens, at pre-

sent in the Gardens, cannot be mistaken specifically, and they agree

in characters with the above-mentioned skin.

Besides the three carcasses spoken of, a still more acceptable boon,

because of its rarity, was granted me—namely the examination of the

body of a noble-sized Wombat, a thorough representative of P. ^j/a-

tyrhinus. This animal had been purchased alive by a gentleman in

Sydney, New South Wales. During transport to this country it also

died. Partially preserved in brine along wiih the specimens of P.

* " On the Identitj' of the Hairy-nosed Wombat (P/iaicolomys lasiorhinus,

Gould) with the Broad-fronted Wombat {P. latifrons, Owen), With further Obser-
vations on the several Species of the Genus," F. Z. S, 1865, p. 808.
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latifrons, it nevertheless has sufficed, through Mr. Bartlett's skill in

taxidermy, for a mounted skin to be prepared.

The skull, the skeleton, and the skin of this large Wombat, as I

shall hereafter point out, correspond in all essentials to what on the

former occasion I was led to regard as Phascolomys platijrhinus.

But, before entering into a consideration of the differentiation pre-

sented in the axial and appendicular skeleton of the existing species

of Wombat, I deem it necessary to revert to some of my former
statements, and to append some fresh information concerning the
ostensible relation between the skins and crania of the three species.

Exterior Aspect.

Under the head of colour and general external appearance I shall

chiefly confine my remarks to those distinguishing the Platyrhine
from the Common Wombat ; for the Hairy-nosed or Broad-fronted
species (P. latifrons) is not so readily confounded with either of the
first-mentioned ones as those two are between themselves.

The accompanying lithograph (PI. XXXV.) of the large specimen
in question from Sydney and another, smaller, browner-coloured ani-

mal conveys a tolerable good idea of P. platyrhitius, at least of the
more distinguishing features of the species. This large animal is seen
to possess an intermediate gradation of colour between what 1 formerly
termed the " pale" and "brown" varieties. Thus, while more nearly

approaching the colour of the " big yellow fellow " of the Austra-
lian natives (P. latifrons, Gould* and P. setosus, Grayf) on the
sides &c., it still retains upon the back a partial likeness to Dr. Gray's
P. angasii.

As the illustration shows, the limbs and sides of the body in it are

more or less of a yellowish (isabelline) colour, which towards the back
assumes a darker and browner shade. The nape of the neck, as

formerly described in Mr. Bush's specimen of P. platyrhinus, is

darkest, the hairs there being more tipped with black, and, as in it

(which I here give as an example of the brown variety), the median
line of the back exhibits a continuation of the dark colour backwards
to the rump.
The three varieties of P. platyrhinus respectively denominated bv

me the "pale," the "brown," and the "black" would seem, there-

fore, in this later-acquired specimen to be further proved to graduate
tiie one into the other—that is to say, if the living animal in tlie

Society's Gardens, which Mr. Gould has named P. niger, should,

as I suppose, turn out to be only a black variety of P. platyrhinus
—a fact yet to be ascertained by an examination of its skeleton.

1 find, moreover, that in each of the three species of living Wom-
bat there is a certain tendency to variation in the shade of colour. As
regards the Platyrhine Wombat, I have already mentioned this, and
shall only add that there is a tiny young one in the British Museum
of a perfect (isabelline) yellow tint. Of the specimens of Common

* Mammals of Australia, 18G3, vol. i. text, and plates .')7, 58.

t Annals anrl Magazine of Nat. Ilist. 18G3, vol. xi. p. \-u.
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Wombat some are darker than others ; and this fact is seen even in

two very young animals of this s{)ecies in the same collection.

Comparison of the Hairy-nosed Wombats shows also that some of

them assume a browner hue than others.

There is one point which the recent acquisition of the specimen

of P. platyrhinus confirms, namely, the entire absence of the grizzly

greyish tint, which is so very strongly marked and constant in the

common species (P. wombat).
The peculiar silky structure of the fur of P. latifrons was ad-

verted to in my former paper. P. platyrhinus possesses the very re-

verse, the fur being coarse (almost bristly) to the touch. P. wombat
has it of an intermediate fiueness. So perceptible is this difference

that the three species might almost be identified by touch alone.

Osteology.—The Skull.

The object of the present paper is not so much a perfect and de-

tailed description of the entire osteology of Phascolomys platyrhinus

as of differentiation and specific distinction between it and other

forms of the genus ; I have therefore limited my remarks chiefly

to those points elucidating variety or otherwise in its osseous confor-

mation. Besides, the skeleton of the Common Wombat is well known,
and has been sufficiently figured by Prof. Owen * and others ; so that

P. platyrhinus, possessing only minor distinctions, needs not length-

ened descriptive repetition.

Phascolomys latifrons, on the other hand, shears off from the

common form of Wombat, and reverts to the true marsupial type in

several particulars. Its skull has been well illustrated in vol. iii. of

our * Transactions ;' and the graphic seizure of its salient points pre-

cludes the necessity of reiteration. As Prof. Owen has there clearly

shown, the skull of P. latifrons presents such marked characters as

to entitle it to specific distinction solely thereupon.

But between the skulls of the remaining two (P. platyrhinus and
P. wombat) no such clear line of demarcation exists. I find, after a

careful reexamination of a more extensive series of crania, that these

last-mentioned forms have very close resemblances to each other—or

rather, I should say, that they glide together so insensibly by inter-

mediate forms that the osteologist might find difficulty in assigning

some specimens to their proper species, were it not that size lends

aid to the determination.

Nevertheless, although freely admitting the tendency to gradation

observable in a series of skulls of P. platyrhinus and P. wombat
(those examined by me were some twenty in all), I have still the sa-

tisfaction of finding that such distinguishing characters as I pointed

out in the published paper referred to, in the main hold good. But
be it observed that while in no ways asserting that the skull of a

young specimen of P. platyrhinus can at once and with certainty be

distinguished from that of an adult but loosely connected cranium

of P. ivombat, I have yet reason to believe that with specimens of

* Tians. Zool. Soc. vol. ii. pi. 68.
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an equal age (e. g. adult to adult or young to young) the same diffi-

culty would not be encountered.

In my former paper (P. Z. S. 1865, p. %\7) I have set down the

s})ecialities of P. jAatyrhinus, as compared with P. wombat, to be

these four:— (a) The greater size of the cranium. (6) The greater

relative breadth of the nasal bones, (c) The moderately deep tym-
panic excavation, {d) The more triangular form of the posterior

palatine foramina.

In elucidation of the proportional magnitude of the crania of the

three species of Wombat I append the subjoined table. The first

column represents the lately acquired skull of P. platyrhinus (the

larger animal figured in PI. XXXV.), and the two next columns
those of the specimens of P. latifrons. They are each taken in inches

and lines, and correspond to the table of admeasurements of skulls

given in my former paper. The remaining columns respectively

show in twelfths of an inch the average of seven specimens of P.
platyrhinus, six of P. wombat, and four of P. latifrons.

Measurements of Skulls and Series of Average Proportions.

3 S^

Total length of cranium
Greatest width, wliich is at the posteriori

part of the zygomatic arch J

Width of skull behind orbits, where con-
]

tracted by temporal fossa; J
Width at anterior part of zygomatic arch . .

.

Length from occii)ital crest to temporal fossa

Length of nasal bones
Width of same behind
Width of same near apex
Length of frontal bones
Width of same between orbits

Width of each intermaxillary bone as seen
|

from above
J

Length of palate

Width between anterior molars
Width between posterior molars
Width of both superior incisor teeth

Depth of same taken singly

Distance between incisor teeth (upper jaw)
and molars

Total extent of row of molar teeth

Length of lower jaw
Greatest breadth of same
Height in a vertical line drojjped from

coronoid process

Width of lower incisors

Depth of the same

in. lin

8 9

2 2

4 7
2 3
3 3
2 3

9
3 5

11

4 9
6

1

8^

6

2

2 3
6 9

5 11

3 7

1i
4»

-i c -

cs H 5

in. lin.

6 8

4 9

1 7

3 10
1 11

2 3
2 4i
1 1

2 4i
2 9

2

3 Ih
5
104
10

3

1 n
1 10

4 6i

3 n

s S §

in. lin

6 3

4 3i

1 6

3 6i

I ir
2 1

2 2

2
1

2^

3 5
4^
9^
8^
3

1 04

1 10

4 9
4 U
3 1

6
3 3

2 s i *!

4- ?- £• s

< £ C ^
a. S-f^t

C a" o

lines.

92

67

24

63
26
34
26
10

34
29

0-1

4
10
9
5

17

26
71

68

36

7
4

ex ^ c s

oi fi 2
+* ^ ;^

* a s ?

i jj ? -

C3 3,

1^

lines.

75

67

18

43
21

28
19

7
27
23

38
4

3

14

23
53
55

35

7
3

lines.

77

56

18

45
23
25
28
13

28
32

43
5
10
9
3

19

22
67
51

36

6
3
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First.—As to the greater relative size of the cranium, the above

average measurements bring out that the proportion of breadth (at

the posterior part of the zygomatic arch) to the length in

P. p^ati/rhinus is as 73 to 100

P. loomhat „ 76 to 100

P. latifrons „ 73 to 100

Again the proportion of breadth to length at the anterior part of

the zygomatic arch in

P. platyrhinus is as 5/ to 100

P. wombat ,, 57 to 100

P. latifrons „ 58 to 100

The mandible bears correspondence to the first of these propor-

tions ; in it the breadth is to the length in

P. platyrhinus as 95 to 100

P. ioombat „ 104 to 100

P. latifrons „ 89 to 100

From these results, then, it would appear that, besides absolute

greater length, P. platyrhinus and P. latifrons agree in having rela-

tively a narrower skull than P. wombat at the hinder part of the zygo-

matic arch, while P. platyrhinus and P. wombat resemble each other,

again, in the comparative narrowing at the front part of the zygoma.
Second,—The shape and greater relative breadth of the nasal bones

is a point which, if constant, would serve admirably as a differentia-

ting characteristic. For instance, in six examples of P. latifrons,

of various ages, the skulls of which I placed side by side, there was

only one which exhibited a very slight perceptible difference in the

nasals. It, as well as all the others, was of an extremely regular

equilateral triangular form. The exceptional specimen (No. 1843,

Osteological Series, College of Surgeons*) had a slight break in the

basal line of the forehead, wherein was wedged a narrow sharp-pointed

process of the fi'ontal. In other respects the straightness of the

contour basal line was not altered.

A similar inspection of crania of P. platyrhinus does not, however,

afford the same striking uniformity. At first sight there is seem-

ingly a great irregularity in the form of the nasals ; but these devia-

tions resolve themselves into three kinds : one of these approaches

the equilateral triangular figure found in P. latifrons ; another merges
into what is more commonly obtained in P. ioombat (namely a kind

of spear- headed pattern) ; and the third is of an inconstant and
intermediate grade between these two extremes.

The proportional breadth of the two nasal bones at their hinder

ends is to their length in

P. platyrhinus as 7^ to 100

P. wombat „ 08 to 100

P. latifrons „ 112 to 100

* Owen's type specimen, for a representation of which, of tlie natural size, see
' Trans. Zool. Soc.' vol. iii. pi. 37. f. 4.
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Towards the anterior ends of the nasals the breadth in proportion

to length is in p piatyrhimis as 29 to 100

P. wombat „ 25 to 100

P. latifrons „ 52 to 100

The relation of breadth to length in P. platt/rhinus is manifested

most distinctly in the first and third forms. In these the fronto-

maxillary suture approaches nearer the orbits, and the width of the

nasals continues forward generally beyond their middles ; in the

first the nasals begin to narrow only at the anterior third. In the

pattern which most nearly approaches that of P. loombat (i. e. spear-

headed), the fronto-nasal articulation, from its angular setting, gives

the nasals a certain narrowness ; the naso-premaxillary sutures

also early (at the posterior one-third) run towards each other, and
continue narrowing forwards, so that the anterior two-thirds, com-
pared with the posterior one-third, is very narrow.

It is this very far backward narrowing, therefore, wherein consists

any real difference between P. ivombat and P. platyrhinus ; so that

the breadth of the anterior half of the nasals, compared with the

corresponding adjoining premaxillaries, is in a series relatively greater

in P. platyi-hinus than in P. loombat. The reverse or greatest rela-

tive breadth at the top of the premaxillaries is in favour of P.
xoombat. But this rule has occasional exceptions, which, however,

do not militate against the general correctness of the proposition.

Third.—^As to the moderately deep tympanic excavation in P. pla-

tyrhinus, this obtained, with modifications, in six of the seven skulls

of this species examined. The converse was observed in P. wombat,
where one out of nine alone possessed a tendency to deep and broad
excavation of the supratympanic region.

Fourth.—The more triangular form of the posterior palatine fora-

mina. This character, as so expressed, requires modification, inas-

much as in the Platyrhine Wombat, although it is generally large

and has an elongated and somewhat triangular form, yet this is sub-

ject to variation. In the Common Wombat it is even more incon-

stant, more often, however, round and small.

The Vertebral Column.

The regional distribution of the vertebral column in the genus

Phascolomys is as in Marsupials generally ; but the total number of

vertebral elements in the dorsal, lumbar, and caudal regions varies

so far as P. latifrons is concerned. P. jilatyrhiiius and P. wombat
agree, excepting in the former of these two possessing occasionally

an additional caudal ossicle. P. latifrons, on the contrary, seems

always to have two less dorsal vertebrae, which come to be reckoned

as additional lumbar ones, while the caudal vertebra may be said to

be more than cither of the other mentioned species.

The vertebral formula, according to my investigations, is repre-

sented as follows :

—

P. platyrhinus Cv. 7, D. 15, L. 4, S. 4, Cd. 12, =42.
P. wombat .. Cv. 7, D. 15, L.4, S. 4, Cd. lOto ll,= 40or41.
P. latifrons . . Cv. 7, D. 13, L. (i, S. 4, Cd. 15 to Hi,=i45 or 46.
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Cervical Vertebrae.—It has been remarked by Prof. Owen* that in

the Koala and Wombat the body of the atlas remains permanently

cartilaginous. This observation appears not to be exceptional in the

case of Phascolomys platyrhinus and P. latifrons, where the bony

ring is incomplete in both. In the specimens examined by me of

P. platyrhinus the bony separation was as much as 0*4 of an inch,

and in P. latifrons, as in P. wombat, about 0'3".

The first cervical vertebra in P. platyrhinus, besides slightly larger

dimensions, has a sensibly higher arched lamina than either P.
wombat or P. latifrons, and there is the rudiment of a neural

spine. The breadth from before backwards of the neural arch is

usually greatest in P. latifrons ; but this is not constant. The
transverse processes seem also relatively longer and broader in P.

platyrhinus, although this may only ap[)ear to be so from the gene-

rally increased size of the vertebrae. They, however, are flatter in

P. latifrons, in this respect approaching to the shape found in the

Koala.

The greatest diameter to the tips of the transverse processes in the

specimens compared respectively measured 2"*6 in P. platyrhinus

and 2"* 2 in P. wombat and P. latifrons.

The antero-posterior diameter of the body of the axis in P. lati-

frons is comparatively greater than in either P. platyrhinus or P.

wombat.
In P. jyiatyrhinus, however, the perforated transverse processes

extend considerably beyond the body, whereas they are short in P.

wombat and P. latifrons, where they barely reach outside the ante-

rior articulating surfaces.

The peculiar feature of the neural spine of the axis in P. latifrons

is its possessing only in a slight degree the anterior projection, which

is strongly marked in P. platyrhinus, and even relatively more so

in P. wombat. The superior border from this to the summit of the

spine is also very perpendicularly inclined in its arch in P. latifrons
;

and both behind and before the neural spine and laminae there are not

such deep concavities as in the two other species. In this manner
the neural spine has a sharper and half-crescentic form, distinguish-

ing it from the other species.

The two specimens of P. platyrhinus examined varied, inasmuch

as one had a spine of the shape attributed to P. latifrons ; the other

reverted to what is found in P. wombat—namely, where the spine is

derived from broad laminae whose anterior and posterior edges are

deeply concave.

In the succeeding cervical vertebrae P. wombat has the neural spine

of the fourth slightly longer than those of the third, fifth, sixth, and
seventh, which last are all about equal in length. In P. platyrhinus

the third cervical has only the rudiment of a spine, which is bifid

and corresponds to a tubercle on the posterior arched concavity of

the neural spine of the axis. The four cervical vertebrae posterior to

the third have their spines nearly alike in length ; the seventh, how-
ever, is perceptibly the longest. In P. latifrons the seventh neural

spine is by far the longest (with the exception of that of the axis)

;

* f)p. cil. 1). :i04.
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the four neural spines in advance of it are subequal in length, be-

sides being shorter.

Do7'sal vertebra:.—Among the Marsupialia the dorsal vertebrae

are thirteen in number, except in Phascolomys wombat, vrhich has
fifteen. P. platyrhinus, then, agrees with the latter in this respect

;

but P. latifrons, on the other hand, disagrees with its two allied

specific forms, and reverts to the usual marsupial character.

In the three species of Phascolomys the number of dorsal and
lumbar vertebrae taken collectively are nineteen. Of these, in P. pla-

tyrhinus and P. wombat, as the preceding formula shows, there are

fifteen dorsal and four lumbar ; but in P. latifrons there are only

thirteen rib-bearing dorsal, and consequently six lumbar vertebrae.

The bodies of the dorsal vertebrae in P. platyrhinus and P. wom-
bat resemble each other, excepting in size. The under surfaces of the

centra are slightly laterally compressed, which gives the appearance
of increased vertical depth, which they otherwise do not possess

;

this is most marked in the large adult male of P. platyrhinus.

The bodies increase in antero-posterior thickness from the first to

the last.

In the size of the bodies of the dorsal vertebrae P. latifrons agrees

most with P. wombat. One specimen of P. latifrons presented a

peculiar flattening of the under surface of the bodies.

In the largest P. platyrhinus the laminar arches are flatter and
altogether broader. A better comparison is made between P. wombat
and P. latifrons, on account of the equality of size ; this brings out

the fact that in the latter the neural laminae, as seen from above,

are relatively narrower than in the former species.

In one specimen of P. latifrons the neural spine of the first dorsal

possessed a bifid tip, in all the other specimens of this and the two
species compared it was single. In P. platyrhinus the same spine

at its upper half has considerable antero-posterior flattening. This
terminal flattening is just observable in P. wombat; but in P. lati-

frons, excepting the divergence of the bifid extremity, the spine is

laterally compressed.

The remainder of the neural spines are relatively longer and more
laterally compressed in the species P. latifrons ; their antero-posterior

diameter is also greatest.

In the powerful body of P. platyrhinus the dorsal spinous pro-

cesses have each a bulbous extremity, and the sides of each spine are

marked by grooves for the attachment of muscles.

All three species have the first dorsal spine the longest, those

behind diminishing gradually until they reach the shorter and broader

neurapophyses of the lumbar region.

In the Common Wombat, as Owen has mentioned*, the metapo-
physis rises suddenly from the outside of the prozygapophysis of

the twelfth dorsal, increases in length to the second lumbar, dimi-

nishes by degrees to the second sacral, and is rudimental in the fol-

lowing sacral and caudal vertebrae. The same remarks apply to the

Platyrhine AVombat.
* Osteological Catalogue Coll. Surg. vol. i. p. 330 (1853).
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In p. latifrons, from the altered distribution of the dorsal and
lumbar vertebrae, the metapopjiyses, commencing sometimes at the

eleventh and sometimes at the twelfth dorsal vertebra, continue to

increase in size to the fourth lumbar, after which they diminish as

in the other species.

The anapophyses, which in P. platyrhmus and P. wombat are

first observable on the eleventh dorsal, in P. latifrons make their

appearance very rudimentally on the eighth and ninth dorsal. The
diminution of these processes in the lumbar and disaj)pearance in

the last of the series are alike in the three species.

Fis. 1.

Bones of the pelvis of P. plafyrliinus. One-third nat. size.

Lumbar Vertebrce.—From these being only four in number, as

well as from their having a wider stretch of transverse processes, P.
platyrhinus and P. wombat possess short, broad loins ; whereas in

P. latifrons the lumbar region is narrow, elongated, and conical in

shape. The average proportional length of the lumbar region be-

tween the three species is respectively 41, 4| and 6| inches,—the

dorsal region contrariwise measuring 12|, 10 and 9\ inches in the
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Fig. 2.

Boiips of pelvis. Fig. 2. 1\ latifrom^. Fig. 3. P. womhat. One-tliird nat. size.
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same specimens. In P. latifrons the same flattening underneath of

the bodies of the lumbar vertebrae occurs as in the dorsal region, but

the bodies altogether seem stronger than in similar-sized Wombats.
In P. platyrhinus the transverse processes of the lumbar vertebrae

are inmiensely long. The first and last are shorter than the two

middle ones. The hindmost three are wider than the sacrum.

Compared with those of P. latifrons they are narrower antero-poste-

riorly and somewhat rounder. The size being less in P. wombat,

they otherwise correspond to what has been said of P. platyrhinus.

All the examples of P. latifrons, none of P. jilatyrhinus, and only

one of P. wombat exhibited short suturally connected pleurapophy-

ses resting upon the diapophyses of the first lumbar vertebrae.

If other proof were wanting of the termination of the dorsal and

commencement of the lumbar vertebrae in P. latifrons, the presence

of these pleurapophyses in P. wombat, where fifteen ribs exist, would

satisfy objections which might be raised, that in P. latifrons their

more regular occurrence indicated a greater number than thirteen

ribs as the normal condition.

Sacrum.—In defining the number of sacral vertebrae present in

specimens of the Common Wombat, Prof. Owen remarks*, " If we
regard those vertebrae only as sacral which joiai the ossa innominata,

then there are but three "—more often, it will be found, only two.

If, on the other hand, anchylosis is the test, then the sacral vertebrae

mav vary from 3 to 4-5, or even as many as 7, in number in different

specimens. I am inclined, however, to agree with a further state-

ment of the same anatomist, that four are the normal number of

bones (Cat. Coll. Surg. p. 330).

Besides the fact that the four vertebrae succeeding the lumbar

ones have transverse processes directed almost straight outwards, or

the posterior two of them even somewhat forwards, in contradis-

tinction to the vertebrae behind, which have transverse processes in-

clined at an angle backwards, there is the still more cogent reason,

that the sacral plexus passes through the three foramina, bounded

by the usually coalesced four sacral elements.

This division between true sacral and caudal vertebrae is remark-

ably well seen in specimens of P. latifrons, where the transverse

processes are shorter and less liable to anchylosis than in either of

the other species.

The sacral vertebrae of P. platyrhinus are chiefly distinguishable

from those of P. wombat by the greater width of the transverse pro-

cesses and by their unusual flatness both on the pelvic and dorsal

surfaces. The extent of the auricular surface abutting against the

ilia is relatively greater ; and, as compared with most specimens of P.
wombat, the base of the sacrum and anterior edge of the first trans-

verse process reach somewhat further forwards on the ilia. These

conditions appear to give greater lateral and longitudinal capacity to

the cavity of the pelvis ; indeed it is the width and flattening

of the dorsal surface of the sacral region of the pelvis continued

backwards towards the tail which produces the characteristic hinder

* Trans. Zool. Soc. vol. ii. p. 396.
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truncation of the body or shield-like flattening so ver}' remarkaole

in the living Platyrhine Wombat.
P. latifrons differs from the other species in having the transverse

processes of the sacral vertebrae shortening from the first to the

fourth ; in other words, the sacrum narrows behind, whereas in P.

platyrhinus and P. wombat it is as broad, if not broader posteriorly

than anteriorly.

Caudal Vertebra.—In all the species the first six have transverse

processes, the seventh vertebra in each presenting a rudimental one.

The processes generally of the remaining caudal vertebrte are very

obscure, and the last two or three are little better than tiny ossicles.

In P. platyrhinus the great length and breadth of the backwardly

inflected transverse processes of the first three or four caudal verte-

brae is somewhat remarkable. These almost reach the tuber ischii,

so that the sacral and these anterior caudal vertebrae taken together

present a long, broad, and flat shield, which in the live animal (P.

niger of Gould) in the Gardens is very conspicuous.

The Common Wombat, though very much resembling P. platy-

rhinus in its caudal elements, seems to have the transverse processes

relatively shorter, and consequently to present a greater interspace

between their tips and the inner border of the ischium.

P. latifrons is readily distinguished by the very much shorter and

pointed nature of the caudal transverse processes ; but these are,

moreover, comparatively broader antero-posteriorly at their roots

than in P. wombat and P. platyrhiiius.

From this shortening of the outstanding transverse processes, and

a more or less greater length in the vertebrse themselves, the caudal

region in P. latifrons entirely wants the short truncated aspect pre-

sent in the other two species.

In all the animals when alive the tail is very short, but it is more
perceptible in the Hairy-nosed Wombat than in Common and Pla-

tyrhine species.

Sternum and Ribs.

Sternum.—I have found the bones of the sternum of the specimens

of the Platyrhine and Hairy-nosed species, except in one instance,

four in number, as is the case in the Common Wombat. In the ex-

ceptional example (a portion of a disarticulated skeleton of P. pla-

tyrhinus in the College of Surgeons, at present labelled P. wombat)
there are five bony pieces composing the sternum. This peculiarity

in the number of sternal elements is a reversion to what obtains in

the Petaurus taguanoides.

The sternal bones o^ P.j)latyrhinus are altogether much the largest

of the three, but those of P. latifrons are relatively the stoutest.

The hindermost bone, that to which the xiphoid cartilage is attached,

is broadened posteriorly in P. platyrhinus, the fifth rib-cartilages

abutting against the lateral protruding portions. In P. latifrons

this bone is obtusely pointed, and in P. wombat more abru])tly trun-

cated posteriorly.

Ribs.—The Common AYombat has been regarded as very anoma-

Proc. Zool. Soc.— 1867, No. LII.
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lous among the Marsupials, by reason of its having fifteen ribs, in

contradistinction to the other genera of its family, which have

thirteen, excepting the Petaurists, where they are twelve in number.

The Phascolomys latifrons, however, reduces this anomalous cha-

racter to specific variety, for in it we have a return to the usual

Marsupial number of thirteen. This diminution in the number of

ribs may of itself be regarded as a marked character, fully justifying

and carrying out Prof. Owen's proof, from the skull, of the specific

distinctnness of the animal.

This circumstance, however, is unfortunate for the Professor's rea-

soning upon the adaptive design of Wombats having fifteen pairs, as

opposed lo other genera of the Marsupiata. Pie remarks*, "The
pressure to which the trunk of the Wombat must occasionally be

subjected, in its subterranean burrowings, is probably the condition

of the development of the additional pairs of ribs in that species."

But in P. latifrons we have a doubtless burrowing Wombat wherein

no more tlian tbe usual development of ribs in the Marsupials is

found ; for Mr. G. F. Angas's observationsf lead to the belief that,

so far as scratching and burrowing are concerned, the Hairy-nosed

Wombat is a thorough adept in the art.

The ribs in the Platyrhiue Wombat bear a proportion to its much
more strongly built body ; and anteriorly the grooves for the attach-

ment of the intercostal muscles are well marked. Both the Common
and Hairy -nosed species have rounder as well as weaker costse. In

all the species the first rib is the flattest and shortest one.

Bones of the Fore Limb.

Scapula.—There is a distinct and well-marked difference in the

form of this botie in the three species of Wombat, and such as would

not occur by mere growth from a younger towards an older condi-

tion—that is, supposing that P. wombat were but an immature stage

of the larger-sized P. platyrhinus.

For example, the proportional breadth to length is in P. platy-

rhinus as 72 to 100, in P. wombat 53 to 100, and in P. latifrons

56 to 100, the preponderance of breadth to length, then, being

greatly in favour of the Platyrhiue species.

In P. platyrhinus the scapula approaches to a square form, and

is not oblong as in P. wombat, or irregularly oblong as in P. lati-

frons. The total length of the bone is more nearly alike in the

three species ; but the relative breadth in the first named is almost

one-third gi-eater. The entire bone in P. platyrhinus is immensely

strong and massive, and the free margin of the spine is unusually

broad for attachment of the muscles.

In P. latifrons this bone does not conform to the remarkably

regular oblong quadrate figure which Prof. Owen has pointed out to

be characteristic of P. ivombatX, where the superior and inferior costee

run nearly parallel the one to the other.

* Trans. Zool. Soc. vol. ii. p. 396. f P- Z. S. 1861, p. 2/0.

X Trans, Zool. Soc. vol. ii. p. 399.
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Scapula of the three species of Wombat. Two-thirds nat. size.

Fig. 4. P. latifrons. Fig. 5. P. wombat. Fig. 6. P. plutyrhinus.

The scapular spine is likewise more arched and higher in the Broad

fronted Wombat than in the common species, the curvature com-

mencing closer to the base, rising almost two-tenths higher opposite

to the root of the neck, and falling again as it forms the acromion,

which last is much more elongated, and ends at the clavicle in a
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sharper-pointed inwardly curved process. The free border of the

spine is not thick posteriorly ; but it becomes equal to that of P.

'platyrhinus and almost broader than that of P. icomhat at the pos-

terior half of the acromion process.

The coracoid process is bent downwards and inwards, as usual in

P. wombat ; but the groove where the biceps tendon is lodged is in

P. latifrons shallower. Towards the neck it rises with a convexity,

and with a roughened elongated pit for the insertion of the tendon

of the biceps.

In the Common Wombat the supra- and infraspinous fossae are

very flat ; whereas in P. latifrons and, to a lesser extent, in P. platy-

rhinus they are concave, more especially the infraspinous fossa. The
subscapular surface of the bone in Wombat has shallow ridges and
furrows, but in the other species these are much more marked.

Clavicle.—In the Platyrhine and Common Wombats this bone

equally has a double curvature, being by far the stronger and more
grooved in the former animal.

In the Hairy-nosed Wombat the clavicles are somewhat straighter

than in the others. Of about equal length to those of the Common
species, they, in consequence of their straightness and also more in-

ward projection of the acromion processes, give an apparently greater

breadth of chest to the Hairy- nosed species.

Humerus.—The humerus oiP.platyi-hiyius is 4^ inches long, of P.

latifrons 4^^^, and in the specimen of P. wombat examined 4^ inches.

Excepting in the inequality of size, this bone in the first two species

is hardly to be distinguished ; but in P. ivombat, although bearing a

close resemblance to them in general outline, it has nevertheless

pointed differences. Its breadth, both in shaft and extremities, is

relatively one-third less ; the deltoid ridge is not so {)rominent ; and,

moreover, in P. lAatyrhinus and P. latifrons this has its outer margin

rolled backwards so as to give a greater depth behind to that portion

of the shaft. The posterior part of the articulating surface of the

head of the humerus in the two latter curves considerably backwards,

which is not the case in P. wombat, neither has this last such rough

processes for the attachment of muscles. In neither of the speci-

mens under consideration was the interspace of the condyles perfo-

rated*, as is said occasionally to be the case in P. xoombut.

Ulna and Badius.—These bones in P. platyrhinus and P. lati-

frons approach closely to each other, both in the bend of the bones

and in the muscular grooves and ridges.

The separation distinctive between these two species is one only of

size ; the ulna of the first, from the olecranon process to the styloid

process, is 6", the same measured in the second is 5"'5. The Com-
mon Wombat has this bone o"'8 long, but not at all so broad and

strong as in them, neither has it such a deep exterior muscular groove,

and its sigmoid notch is also relatively smaller in size.

As to the radius, its length bears an analogous proportion to the

other bones of the fore limb—in P. platyrhinus 4"*4, in P. latifrons

4"-l, and in P. wombat 4"'2. In the last the shaft is not so strong

* Owen, Trans. Zoo). Soc. vol. ii. p. 101.
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and thick, and presents a lesser curve, the mterosseous interspace

being in consequence narrower ; the two former, moreover, have a

considerable forward bend in the shaft, which must admit of greater

strength in the bones, and also give increased power to the muscles.

Metacarpal Bones.—Of the bones of the fore paw P. platyrhi-

nus agrees with P. wombat in that the metacarpals are somewhat

longer as compared with the digits than is the case in P. latifrons.

Bones of the Hind Limb,

The Pelvis.—The sacral portion of this has already been referred

to in connexion with the region of the spine.

In P. jilatyrhinus the entire pelvic bones correspond with the

powerful build of the body, being uncommonly strong and of great

breadth and length. In the general form of the ilium, ischium, and

pubis P. plafi/r/iinus more nearly resembles P. wombat than these

two species do P. latifrons.

Between P. plalyrhinus and P. wombat, besides difference in size,

the former has more marked muscular ridges and depressions. The
anterior spinous process of the ilium in the first sweeps well out-

wards and backwards, and the ischium is unusually broad and flat

at its tuberosity, the inner prominent border bending more towards

the transverse processes of the caudal vertebrae. The axis of the

pelvic bones, taken in a line from the spine of the ilium to the

ischium, is somewhat straighter in P. loombat than in P. platyrhinus.

Possibly this may be due to sex more than to specific divergence.

In P. latifrons the very narrowed condition of the transverse pro-

cesses of the sacral and caudal vertebrae give a characteristic appear-

ance to the pelvic region as seen dorsally. The tuberosities of the

ischia not only seem wider apart, but, in comparison with the size of the

bones, are substantially wider than in P. platyrhimfs or P. wombat.

The ventral surface, corresponding with the false pelvis of human
anatomy, of each ilium in P. latifrons is more deeply grooved ; and the

anterior border of the bone, more unusually prominent, points down-

wards, and not outwards as in the Platyrhine and common species.

The anterior spinous process has a somewhat inward and forward

curve—in this manner less backwardly falciform than in the two

other species. The symphysis and the arch of the pubis are narrow-

est in P. latifrons ; but the rami and tuberosities of the ischia diverge

outwards and upwards (backwards). Thus each ischium has a very

narrow and laterally compressed tuberosity compared with that of P.

wombat and P. platyrhinus, in the latter of which the enormously

expanded and roughened ischial tuberosities forcibly indicate great

muscular attachment and increased volume and strength in the

hinder parts.

Marsupial Bones.—These are proportionally the longest in P. la-

tifrons, and in breadth and thickness agree with those of P. wombat.

P. platyrhinus has them relatively the broadest. In this last also

there is usually a larger interspace or foramen where they arch

between the symphysis and the ilio-pubic ridge.

Femur.—The femur of P. wombat and that of P. platyrhiujis are
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most like each other in form and size : in two specimens the first

measured 5^jf inches in its long diameter, the second 6" ; but in P.
pJatyrhinus it is considerably the stronger and thicker, the shaft

being somewhat compressed from before backwards, whereas it is

nearly round in wombat.
The length of the femur in P. latifrons is Sy^^ inches, but, although

shorter than in P. wombat, it is much stouter ; the shaft is also

straighter. The prominent antero-posteriorly com})ressed outer ridge,

which extends downwards from the great trochanter, so as to form a

kind of third trochanter in P. wombat and P. platyrhinus, is absent

in P. latifrons ; a roughening behind the shaft merely represents this.

Tibia and Fibula.—P. jilat^jrhinus and P. wombat again approxi-

mate in the form of the tibia ; it is nmch the broader antero-poste-

riorly in the former, while the shaft is straighter in the latter. The
shaft of P. latifrons is still more laterally compressed ; and about

the centre of the shaft the anterior edge is slightly bent outwards,

which also takes place in a less degree in P. platyrhinus, but not in

P. wombat. The lengths of these bones are respectively A" '7, 4"*5,

and 4"*4. The articulating surfaces in P. latifrons are abruptly flat-

tened and spread out, but they are more sloping in the other species.

The tibia seems to be reversed, and differs in length, being -f^
of an inch shorter in P. latifrons ; and the shaft is rather more
compressed laterally ; at least it is broader and stronger antero-poste-

riorly, the strong sharp ridge continued in front, the head rising to

be a roughened protuberance in the upper part of the middle one-

third of the shaft, as Owen has described in the Koala*.

The fibula is of about equal length in P. toombat and P. latifrons,

but the shaft is straighter and stouter in P. latifrons ; the inter-

osseous space is also wider in it, giving a greater breadth for the

origin of the anterior muscles of the leg.

Metatarsal and Phalangeal Bones.—In the hind foot P. platy-

rhinus and P. wombat agree in having the index digit somewhat
shorter than the third, and in having its proximal phalanx decidedly

shorter than the metatarsal ; whereas in P. latifrons the index is

the longest, and has its proximal phalanx and metatarsal of almost

equal length. This circumstance gives the hind foot of P. latifrons

quite a characteristic shape.

Conclusion.

In reviewing the observations contained in the present paper it is

necessary to take into account the results of my former communica-
tion on the Hairy-nosed Wombat and the species of Phascolomys
generally.

What the axial and appendicular skeletons further show is, that

P. wombat and P. platyrhinus are closely related in several parti-

culars, and that P. latifrons differs decidedly from them both.

Phascolomys platyrhinus, it would seem, can only be recognized

as specifically distinct from P. wombat in a zoological sense.

Size and colour, which last varies considerably, point out a de-

parture from the type of P. ivouibat.

* Trans. Zool. Soc. vol. ii. p. 405.
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The skull separates the animal individually from P. wombat by

the characters previously defined ; but these, the later examination

proves, are occasionally inconstant, so that the more unstable ground

of size has to be called into aid.

Hence P. platyrhinus does not present such permanent broadly

marked osteological characters as would afford the paleontologist

arguments for holding it up as a specific type. But when the external

characters are brought to bear upon the question along with the

osteological variations, most naturalists, as species are at present

defined, would admit its separation.

Analogous instances occur in the Felidee. Many other examples

might be given where, although it is difficult rigidly to define dif-

ferential characters from the skeleton alone, yet zoologists freely

admit specific distinction.

P. latifrons is clearly specifically different, and may be generically

so, although I have only given it the rank of a subgenus.

This last animal possesses many peculiarities, and fills up a gap
between the Wombats and other genera of the Marsupials.

In the excellent volume on the Marsupiata by Waterhouse*, that

author is " inclined to regard the genus Phascolomys as presenting

an aberrant form only of the Phalangistidce." The present obser-

vations concerning the skeleton of the genus Phascolomys lend

weight to his opinion ; for in a number of points P. latifrons bears

affinities to the Phascolarctus cinereus, and in P. platyrhinus we
even find a peculiarity in the number of sternal bones belonging to

the genus Petaurus.

If we admit a general diminution in the size of recent Mammalia,
compared with many of the old fossil forms, and wonder how such

alteration in magnitude and proportions has been brought about,

whether by natural selection or otherwise, we have in these Wom-
bats a curious illustration of the phenomenon.
The postpliocene of Australia gives up its Phascolomys magnus,

a gigantic Wombat. In some beds of the same deposits comes P.

jilatyrhinus, which seemingly yet lives ; lastly, we find now predo-

minant the but slightly altered and comparatively diminutive form

P. loomhat.

November 14, 186/.

George Busk, Esq., F.R.S., V.P., in the Chair.

Mr. P. L. Sclater, Secretary to the Society, called attention to the

following noticeable additions to the Menagerie, which had been

made during the past summer :

—

1. An adult specimen of the Golden Tiger-cat of Sumatra (Felis

* Nat. Hist. Mammalia, vol. i. (184G), p. 10.
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aurata, Temm.)*, received June 19th iu exchange from the Zoolo-

gical Society of Amsterdam, where the animal had lived several years.

A drawing by Wolf (Plate XXXVI.) was exhibited representing this

animal, which had not been previously represented in the Society's

collection.

2. A Mortier's Tribonyx (Trihonyx mortieri, DuBus), purchased

July 1st.

Mr. Sclater had already communicated to the ' Annals of Natural

Trihonyx mortieri.

For synonyms of the species see Dr. Gray"s paper, anica p. 265.



1867.] MR. SCLATER ON ADDITIONS TO THE MKNAGERIE. 81/

History'* a note respecting this scarce bird, which he beUeved to be

the true Trihonyx mortieri of Du Bus, while the bird figured under

that name by Mr. Gould (B. Austr. vi. pi. 71) appeared to be dif-

ferent, and had been proposed to be called Trihonyx gouldi.

3. Seven Ground-squirrels {Xeriis getulus), from the province of

Haha in Morocco, presented to the Society by Sir John Drumraond-
Hay, K.C.B., C.M.Z.S.f

4. A young Hornbill from West Africa {Buce?'os elatus, Temm.
PI. Col. p. .521), purchased August 1 9th.

5. A pair of Sommerring's Antelopes (Gazella scemmerringi,

Cretzschm. Riipp. Zool. Atlas, tab. 19), purchased August 21st.

A drawing by Mr. Wolf (Plate XXXVII.) was exhibited repre-

senting this beautiful species, which had not been previously exhi-

bited in the Society's Menagerie.

6. A fine example of the black variety of the Leopard {Felis leo-

parduSfXar. nigra), presented to the Society by Major James Langford

Pearse, Madras Staff Corps, August 30th. This animal was stated

to have been formerly in the menagerie of the Rajah of Mysore.

7. A Bear, presented September 14th by Mr. AVilliam Scott Stone-

hewer, of Ada Lodge, Old Shoreham, Sussex.

Head of Vrsus piscator.

* Ser. 3. vol. xx. p. 122 (Aug. 1867).

t This is the Xertis trivittatus of Dr. Gray (Ann. N. H. vol. x. p. 264, et ser. 3,

vol. XX. p. 334), but is certainly the species Itnown on the continent as the Sciurus

getului of Linnaeus. Dr. Peters and M. Milne-Edwards, to whom I have shown
specimens, both recognize it as such.' It is the only species of the group found

in Northern Africa that I am acquainted with.— P. L. S.
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This Bear was imported into London in a vessel coming from

Northern China, and was stated to have been brought from the

interior of that country. Its general appearance was that of the

Brown Bear {U. arctos) ; but it was distinguishable by its broader

face, ears filled with long dense hair, and short beard. Dr. Gray

had proposed to found a new species on this example, and to call it

U7-SUS lasiotus* ; but Mr. Sclater regarded it as the same animal as

that figured by M. I. GeofFroy St.-Hilaire in the 'Zoology of the

Voyage of the Venus' (Mamm. t. 4) as "Ursus arctos, var. du
Kamschatka," upon which M. Pucheran had established his Ursus

piscator (Rev. Zool. 1855, p. 392).

8. A Formosan Bear (Ursus fornwsanus, Swinhoe), obtained for

the Society by Mr. R. Swinhoe, and received September 24th. This

animal did not appear distinguishable externally from the Ursus

tibetmius of Northern India and China.

Referring to this subject, Mr. Sclater read extracts from letters

received Irom Mr. R. Swinhoe, F.Z.S., dated British Consulate,

Amoy, June 10th and August Gth, 1867, stating that the Bear sent

by him to the Society in October 1866, and spoken of by the Secre-

tary (P. Z. S. 1866, p. 418) as typical of Ursus formosanus, Swinhoe,

was not from Formosa, but from the Port of Chefoo, on the Shan-

tung Promontory, in Northern China. It was, therefore, the species

referred to by Radde (Reisen in O. S. Siiug. p. 12) as Ursus tibe-

tanus, and not Ursusformosanus, which Mr. Swinhoe still regarded

as a good species.

9. A female Swinhoe's Deer (Cervus swinhoii, Sclater) from For-

mosa, very acceptable as being the first female received of this spe-

cies. This animal had likewise been obtained for the Society by Mr.

Swinhoe, and received along with the Bear.

1 0. Two pairs of the Japanese Teal {Querquedulaformosa, Georgi),

purchased September 24th—an importation which it was hoped

would lead to the addition of this beautiful species to the list of ac-

climatizable "Waterfowl.

11. A young specimen of the Great Ant-eater {Myrmecophaga

jubata) from Brazil, presented to the Society October 4th by Dr.

John A. Palin, C.M.Z.S., from Brazil.

A second specimen of the same animal from Bogota had been pre-

sented to the Society by Percy Brandon, Esq., of Bogota, on the

8th of November.
12. A young Cape Penguin {Spheniscus demersus (Linn.), pur-

chased October 26th, from the Cape.

13. A Black-headed Partridge (Caccabis melanocephala, Riipp.),

from Abyssinia, purchased October 30th.

14. A Bourke's Parrakeet {Euphema bourkii, Gould), purchased

October 30th.

15. A young male ^Wrui, {Trichechus rostnarus, Linn.), purchased

on the 1st instant, of Messrs. Alexander Stephen and Co. of Dundee,

for the sum of ^^200.

This animal had been captured in Davis's Straits by Captain

* Ann. Nat. Hist. ser. 3. vol. xx. p. 301.
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Richard Wells, of the steam whaler ' Arctic,' belonging to Messrs.

Alexander Stephen and Co., on the 28th of August last, under the

following circumstances :—A herd of from 200 to 300 of these ani-

mals was met with on the ice by the 'Arctic' in lat. G9° N., long.

64° W. A boat's crew was landed on the ice, and the herd attacked

and several individuals killed, amongst which was a large female.

The body of the latter, being attached to the boat and rowed towards

the vessel, was followed by a young male, who swam and dived around

and refused to quit his deceased parent. This being noted, he was
captured by a noose swung over his head and one fore limb from the

ship and hauled on board. For some days the captive was kept tied

to a ring-bolt on deck, and refused food altogether. Subsequently

he was induced to swallow thin slips of boiled pork, and was thus

fed until the vessel reached the Shetlands, when a supply of fresh

mussels was provided for its use. A large box with openings at the

sides was fabricated ; and the animal, secured therein, was brought

safely into Dundee on the 26th ult. From that port to London the

Walrus had been conveyed in the steamer 'Anglia,' under the care of

the Society's Superintendent. The animal was a male, with partially

developed tusks, about the same size as the Sea-bear lately in the

Society's Gardens, but more bulky in appearance. Although proba-

bly not a year old, it was 8 feet long, and weighed perhaps 2y cwt.

The only specimen of the Walrus previously acquired by the So-

ciety had been a young individual received in 1853, which had been

brought home, in a vessel engaged in the seal-fishery on the coast of

Spitzbergen, by Capt. Henry of Peterhead. This animal was, how-
ever, in a moribund state on its arrival, and lived only a few days in

the Gardens*.
With reference to the present specimen of the Walrus the follow-

ing remarks were addressed to the Meeting by Mr. A. D. Bartlett,

the Superintendent of the Society's Gardens :—
" In the fifth volume of Sir Everard Home's Supplement to the

' Lectures on Comparative Anatomy,' at page 4, on the organs of di-

gestion of the Walrus, it is stated that the food of this animal con-

sisted principally of a species of seaweed ; it is, however, remarked
that the stomach of this animal differs from all others fitted for

this purpose. A figure of the stomach is given in vol. vi. pi. 1 ; the

dimensions are also given in the letterpress and on the plate to scale.

According to these figures the stomach is no less than 16 feet in

length and 4 feet wide ; which wonderful blunder appears to have
escaped notice.

" As regards the present animal, I may state that on my arrival

at Dundee on the 29th of October, I found the young Walrus in a

very restless state, and, as I thought, hungry ; it was being fed

upon large mussels ; about twenty of these were opened at a meal

;

and the poor beast was thus fed about three times a day."
" I immediately told the owners that I thought the animal was

being starved, and suggested that some fish should be tried. To
* See, for figures taken from this animal, Wolf and Sclater, ' Zool. Sketches,'

vol. i. pi. 18.
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this Mr. Stephen at once agreed, and a codfish was procured from

the neighbourhood, and by me cut into long thin strips. On offering

these pieces of cod to the animal, he greedily devoured them. Since

that time I have fed the Walrus upon Jish, mussels, whel/cs, clams,

and the stomachs and intestines and other soft parts of fishes, cut

small; for I find that it cannot swallow anything larger than a walnut.

I am novF convinced that the food of the Walrus is strictly animal

substance ; and from what I have observed during the last seventeen

days I feel certain that the creature will feed freely upon almost any
kind of animal matter."

" I am also inclined to believe that even carrion or decomposed
flesh would not be refused. This probably has led to the frequent

remarks upon the disgusfing state of the contents of their stomachs.

May not these creatures be the scavengers of the Arctic Seas, the

vultures among mammals ? The remarkable dentition reminds one

of the carrion-feeding Proteles. INIay not the strong bristles on its

muzzle have much to do with this kind of food as well as shrimp-

catching, the mode of brushing backwards and forwards with these

bristles the food and other substances on the ground, and sucking

everything up it swallows?
"

" I notice that indigestible portions or substances taken with its

food pass off in the excretion ; and probably in the adult animal,

when shell, seaweed, and other substances are collected, these crea-

tures, like other carnivorous animals, have the power of ejecting these

indigestible bodies from the stomach."
" The fragments of shell, small stones, the byssus of the mussels,

and the opercula of whelks, together with fragments of seaweed

attached to the byssus of the mussels, pass freely from this animal.

The terminal portion of the intestines must be of large size, judging

by the size of the excretion."

Mr. Sclater also reported the return to this country on the 6th of

August last, by the ship ' Marian Moore ' from Calcutta, of Mr.
Clarence Bartlett, the Society's agent, with a collection of animals,

of which the most noticeable were :

—

2 Black Tibetan Wolves {Canis layiigei', Hodgs.). Presented to

the Society by Lieut. Alexander A. Kinloch, 2nd Battalion Rifle

Brigade, and Lieut. J. Biddulph, 19th Hussars*.
1 Female Gayal {Bos frontalis, Lambert). Presented by the Babu

llajendra Mullick, C.M.Z.S.
2 Pelicans (Pelecanus, sp. inc.). Presented by the Babu Rajendra

Mullick, C.M.Z.S.
4 Demoiselle Cranes (Grtis virgo). Presented by the Babu Ra-

jendra Mullick, C.M.Z.S.
2 Polyplectrons, 5 {Polyplectron chinquis). Presented by the

Babu Rajendra Mullick, C.M.Z.S.
1 White Fruit-Pigeon {Carpophaga luctuosa). Presented by the

Babu Rajendra Mullick, C.M.Z.S.
'

* These Wolves were obtained in the beginning of June 1866, by Lieut. Kin-
loch, from some wandering Tartars near the Tshomnieriri Lake in Tibet.
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I Fruit-Pigeon {Carpophaga cenea). Presented by the Babu
Kajendra Mullick, C.M.Z.S. '

1 Fruit-Pigeon {Treron sphenura). Presented by the Babu
Rajendra MulHck, C.M.Z.S.

] Entellus Monkey {Semnopithecus entellits). Presented by the
Babu Rajendra MulHck, C.M.Z.S.

1 Panolia Deer ( Cert'MS ehli). Presented by A. Grote, Esq., F.Z.S.
1 Slow Loris {Nycticehus tardigradus). Presented bv A. Grote,

Esq., F.Z.S.

1 Hemipode {Turnix pugnax) . Presented by A. Grote, Esq., F.Z.S.
1 Indian Badger {Arctonyx collaris). Presented by Dr. J. An-

derson.

1 Slow Loris {Nycticebus tardigradus). Presented by Dr. J.

Anderson.

8 Water-Tortoises (Emys, sp. var.). Presented by Dr. J. An-
derson.

The total number of animals brought home by Mr. Bartlett

amounted to upwards of thirty, and their value was estimated at

about £760.

The Secretary read the following communication from Mr. Edward
Newton with reference to a misprint in the last published part of
the Society's ' Proceedings;'

—

"A singular and somewhat important error was introduced into

my recent paper (P. Z. S. 1867, p. 344) during its passage through
the press.

"I had stated that prior to my visit to the Seychelles only^yg
species of land-birds were known to inhabit those islands, and 1 then
proceeded to give their names.

" The word ' five,' which stood rightly enough in the proof, has
now been altered into ' six,' the corrector of the press apparently not
having understood that I intended to quote Nectarmia seychellensis

as a synonym of A^. dussumieri. A reference to the authorities I

have cited both in this passage and in my longer paper 'On the

Laud-birds of the Seychelles Archipelago ' (Ibis, 1867, pp. 336, 3.37)
will show the necessity of these corrections."

The following communication was read from Dr. G. Hartlaub,
For. Memb. :

—

" In the Society's ' Proceedings' for 1866, p. 421, Prof. Schlegel

writes, ' that Semiophorus vextllarius of Gould is based upon speci-

mens (of Caprimulgus longipennis) freshly moulted, when part of
the long quills has not yet been used.' Now all this is merely and
foolishly theoretical. If Prof. Schlegel had ever compared speci-

mens of Macrodipteryx longipennis and of Semiophorus vexillai-ius,

he would have convinced himself, even j>rimo aspectu, of the enor-

mous diflFerence between these two birds. This difference does not

only consist in the very different size and the very different colouring

of the two birds, but is structural. In Macrodipteryx longipennis



822 LETTER FROM DR. G. HARTLATJB. [Nov. 1-4,

the curious long quill-feather is a supernumerary one. It is inserted,

as Swaiuson very accurately remarks, immediately between the pri-

mary and secondary quills, and the naked basal or insertional part

of it is curiously curved. The apical webs of these feathers are

very broad, and show some broad black indistinct bands on a dark

blackish ground.

"Now in Semiophorus vexillarius there is not even a trace of all

this. The long ornamental wing-feather is the regular ninth quill,

regularly webbed throughout, and getting m.ore and more narrow

towards the tip, where it becomes gradually very narrow ; the colour

of this feather is a pale brownish grey witli whitish shafts on the

upperside, and of a uniform brown with the shaft brown on the

underside. The eighth quill-feather is double the length of the

seventh.

''Semiophorus vexillai'ius is a much larger bird. I give some of

the relative dimensions :

—

5. vexillariuii. M. longippnnis.

Long, rostr. a fr 0" 5'" 0" 3'"

alse Si G|

caudse 4 9 3i
tarsus Oil 9

" The colour of the wings is totally dil|'erent in these birds, not less

so than their form. In M. longipennis all the quills are alternately

banded with black and rufous ; there is no white on the wing of this

species. But the contrary is the case in S. vexillarius : in this species

the colour of the remiges is of a brilliant black ; the outer web of the

first has the great middle portion white ; the basal portion of all and

the apical margin of the smaller quills is pure white, as well as the

tips of the larger tectrices.

"The middle of the abdomen, the vent, and the under tail-coverts

are pure white in -S. vexillarius, while these parts are fulvous and

darkly fasciated in M. longipennis.

" The ground-colour of the underside of the tail is whitish in S.

vexillarius, pale rufous in M. longipennis.

" So much about (S. vexillarius being the freshly moulted M.
longipennis. It is sufficient to compare the figures of these species

in Swainson's ' West African Birds ' and in the ' Ibis.' It is really

not necessary to compare actual specimens. An ornithologist of

three days' experience will discover the truth of what we have just

demonstrated.
" Fine specimens of both these birds are in the Bremen collection.

" By-the-by, I must say with Swaiuson that I cannot subscribe

to the opinion that the laminae in the naked part of the long pen-

feathers in M. longipennis have been rubbed or worn off. M. longi-

pennis is a common bird in collections. Amongst dozens of speci-

mens examined by me I have never seen a bird where the naked parts

of the shaft have shown a trace of webs. What may(?) be true in

Prionites &c. is, I believe, not applicable to these Caprimulgi.
" When Prof. Schlegel in the same communication pretends that
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Ardea elegans, Verr., is identical with A. garzetta, he is certainly

greatly mistaken. A. elegans, of which two fine adult specimens
are in the Bremen collection, has nothing whatever to do with A.
garzetta. It helongs to another group ot the Ardece—to that of A.
coniata. The structure of the long dorsal ])lumes is very different

;

and so is the colour of the two birds, A. elegans having the head,
neck, and the long dorsal plumes of a fine fulvous-isabelline hue,
which colour may possibly disappear in specimens which have been
for a length of time exposed to the light. Ardea elegans is also a
much smaller bird than A. garzetta. The dimensions of our spe-

cimens are:—Rostr. 2" 4'", al. 8" 3'", tars. 2" 3'", dig. med. cum
ung. 2" 5'".

"Again, when Prof. Schlegel says that Ploceus sakalava certainly

does not come from ' Madagascar,' I should like to know from what
source he gets his knowledge. Certainly not from M. Pollen's travels,

this traveller having explored only a comparatively small portion of
that large island. I can only say this, the specimen, of which I

possess a full and good description in an old MS. of my friend Jules

Verreaux, was given to that ornithologist by M. Victor Sganziu on
his return from Madagascar to the Cape. He collected it during his

prolonged stay on that island. Mr. G. R. Gray, when he directed

my attention to the specimen in the British Museum, told me that

he believed it came from Madagascar. It is of a very different form
from Nelicurvius pensilis."

Mr. W. H. Flower read a Memoir on the Osteology of the Ca-
chalot, or Sperm-Whale, completing his account of the osseous

structure of this animal. Mr. Flower came to the conclusion that

there was no sufficient evidence of the existence of more than one
species of Sperm-Whale, for which he was of opinion Liunseus's

name, Physeter macrocephalus, ought to be retained.

This paper will appear in the Society's 'Transactions.'

The following papers were read :

—

1. Report on a Collection of Birds formed in the Island of

Zanzibar by Dr. John Kirk. By Dr. G. Hartlaub"^.

1. Elanus melanopterus (Daud.).

2. Strix flammea, L.

3. Cypselus parvus, Licht. ; Sclater, Proc. Zool. Soc. 1865,

p. tiOl.

Two adult specimens and a younger bird. This latter shows the

* This collection was sent home to me by our Corresponding Member Dr.

Kirk, with a request that I would get the specimens worked out and an account

of them put in the ' Proceedings.' Dr. Hartlaub has most kindly inidertaken

this task. Dr. Kirk states that of two raptorial birds {Haliaetus vocifer and

Milvus (pgi/pthia) which are common at Zanzibar he has not thought it worth

while to transmit specimens.—P. L. S.
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mottled appearance of the throat ; and the external tail-feathers are

shorter and much less attenuated at the tip. The dimensions of the

adult bird are :—Long, tota 6" 3'", alse 4" 9'", rectr. ext. 3" 8'".

4. CORACIAS CAUDATA, L.

Zanzibar seems to be the northern frontier of this fine species, on

the east coast of Africa ; whereas, on the opposite side, it does not

proceed further up than Angola. Speke collected it in Uzaramo,
" near the junction of the Kurgen and Myeta Rivers." J. Verreaux
mentions a specimen from Kurrichaine. The range of this bird does

not extend much further south than the latitude of Natal.

5. Halcyon striolata, Licht.

The well-known widely distributed species. For the somewhat
smaller northern form {H. cheliciiti) I cannot admit specific sepa-

ration.

6. Irrisor erythrorhynchus. Lath.

There still remains much uncertainty about these birds. Whether
the western and the southern birds are really distinct, as Sir W,
Jardlne pretends, is still an undecided question to me. 1 also believe

that the colour of the beak is incident to age or season. But the

form of that organ is also very variable and individually different.

As to the white on the wing, it is cui'ious that the Zanzibar bird has

the larger white spots of the western race and the yellowish-green

reflexions of the southern individuals. In the end Iiriso)- erythro-

rhynchus and I. senegalensis may turn out to be one and the same
species (conf. Jard. Contrib. 1852, p. 344 ; Hartl. West Afr. p. 42).

7. Neotarinia jardinii, Verr. ; Hartl. West Afr. p. A7.

One adult specimen.

Zanzibar is a new and interesting locality for this species, all the

known specimens of which came from the west coast, where it occurs

from Gaboon to Benguela (cf. Barb, du Boc. Possess. Portug. p. 73).

There is no diflPerence whatever between the Zanzibar bird and a

specimen from Angola in the Bremen collection.

8. Nectarinia collaris, Vieill. ; Jard. Monogr. Nect. pi. 6 ;

Hartl. West Afr. p. 52.

Many years ago this s})ecies was collected by Boyer on the island

of Zanzibar (Mus. Vindob.). On the west coast it extends from Se-
negambia to the Equator. There is no difference between eastern and
western individuals.

9. Nectarinia gutturalis (L.).

Certhia hrasiliensis nigricans, Briss. iii. 658 ; Shaw, Natur. Misc.

p. 797.

Ccereha gutturalis, Gr. & Bp. Consp. p. 400.

Nectarinia natalensis, Jard. Monogr. pi. 12; Contr. Orn. 1850,

p. 62, c. fig. nied.
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Cinyiyris discolor, Bianconi, Spec. Zool. Mos. iii. p. 32.

C bianconii, Hard.

It was my friend Mr. Otto Finsch who directed my attention to

the fact of this beautiful species being the old Brissonian bird ! No
doubt about it. It is difficult to understand how Gray and Bona-

parte could have made a Ccereba of it.

There is no material difference between Natal and Zanzibar speci-

mens, though a more eastern species, N. gutturalis, has been col-

lected of late by Dr. Welwitsch and others in Loanda (conf. Barb, du

Boc. Poss. Portug. p. 7).

10. CiSTICOLA SCHCENICOLA, Bp.

Quite the same as the European bird.

11. Ixos NIGRICANS, Vieill.

Several adult specimens.

12. Andropadus flavescens, n. sp.

Supra olivaceus, cauda et alls dorso concolorihus ; subtus flaves-

cens, gutture et lateribus olicaceo adumbratis ; margine alari

et subalaribus Icete Jlavis ; rostra p/umbeo ; pedibus nigi'kan-

tibus.

Long. 6" 4'", rostr. 6"', ate 3" 1'", caudse 2" 10'", tars. 9'".

Very similar in colour to Andropadus insularis from Madagascar,

but considerably smaller. There are now eight species of Andro-

padus known, viz. Andropadi importunus, latirostris, graciliros-

tris, curvirostris, virens, erythropterus, insularis, and flavescens.

13. Anthus raaltenii, Licht.

A. campestri simillimus, sed notcBi coloribus omnino intensiori-

hus ; gutture confertim et conspicue maculato.

Long, rostr. 6'", alse 3" 1'", caudse 1" 10'", tars. Hi'".

14. Dryoscopus affinis. Gray, Ann. Mag. N. H. 1837, p. 489;
HartLWest Afr. p. 111.

Originally described from a Zanzibar specimen. Not rare in Ga-

boon collections.

\h. Dryoscopus orientalis, Swains.

Two specimens, exactly corresponding with the description given

by Swainson (Menag. p. 342), in Heine's collection from South
Africa (Mus. Hein. i. p. HS).

16. Dryoscopus sublacteus, Cass.?

Av. jun. Supra obscure fuliginoso-niyricans ; tergi et uropygii

plumis longis, laxis, moUibus, macidis occultis anteapicalibus

rotundatis albis ; uropygii fascia ochroleuca ; alarum tectrici-

hus macula minuta rufescenfc terminatis ; subtus albidiis, pec-

tore, abdontine imo, crisso, subcaudalibus ft cruribus pallide

Proc. Zool. Soc— IN(i7. No. LIII.
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riifescentibiis ; rectrice extima apice rufescente ; rostro et pe-

dibiis nigi'icnnti-plumbeis, mandibula basi pallida.

Long, circa 7\", rostr. 10'", ate 3" 3'", caudfe 2" 1 1'", tars. 13|"'.

A young bird, probably of the above-named species. Wants
further inquiry.

There is a Dri/oscopus from Gaboon in the Bremen Museum exactly

like D. major, but much smaller, my 7). picattis. The dimensions

are :—Long, tota 8", rostr. 9^'" (11'" maj. ), alee 3" 3"' (3" 1
1'" maj.),

caudse 3" (3" 11'" maj.), tars. 14'" (15|'" maj.).

17. EUPLECTES FLAMMICEPS, Sw.

A Zanzibar specimen of this bird, obtained by Boyer, is in the

Vienna collection. Monteiro collected this species at Pembe, and
Dr. Welwitsch at Golungo, also in the interior of Angola (Barb, du
Boo. Poss. Portug. p. 11).

18. MUNIA ORYZIVORA (L.).

We hope that Dr. Kirk will explain under what particular circum-

stances he collected this common but exclusively Indian bird ?

19. Spermestes fringilloides (Lafr.) ; Hartl.West Afr. p. 147.

A rare and less typical species, not quite without pretensions to

generic separation. Senegal and Liberia, on the slave coast, are

western habitats of this bird.

20. Spermestes cucullata, Sw.= »S'. scutata, Heugl.

Extensively distributed over the African continent. No material

difference between specimens from the Upper White Nile and those

from Angola.

21. Hyphantornis subaureus, Sm.

Three specimens.

A nearly allied species {H. royrei, Yerr.), a description of which
was published by me in Cabanis's ' Journal,' is very probably not

distinct from H. aurantius, Vieill.

22. Passer diffusus, Sm. Rep. of an Exped. p. 50; Hartl.West.

Afr. p. 150.

'Pyrgita spadicea, Licht. Verz. Vog. Kafferl. p. 15.

Zanzibar is a new locality for this bird. On the west coast it has

not been observed higher up than Angola.

23. Psittacus fuscicapillus, Verr.

Two fine specimens.

24. Chrysococcyx auratus, Gm.

25. Centropus superciliosus, Riipp.

Schlegel may be right in taking this bird for a younger state of

C. monachvs, R.
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26. Treron delalandii, Bp.

2/". Peristera afra (L.).

28. TuRTUR ALBivENTRis, Gray, = T. semitorquatus, Swains.;
Hard. West Afr. p. 196.

29. TuRTUR ERYTHROPHRYS, ^v/Ams. = T. semitorquatus,^\i.^^.;

Hartl.West Afr. p. 19.5.

30. Francolinus kirkii, n. sp.

Mas ad. (calcar.). Diversus a F. pileato, cut valde affinis, sta-

tura minore ; rectricibus lateralibus nigris ; uropygii plumis
tecti'icibusque caudce superioribus pallide Jtavescentibus, ma-
culis anieapicalibus subtriquetris nigris ; plumis lateralibus

pectoris et epigastrii ochraceis, stria intermedia nigra, albido

marginata ; remigibus saturate fuscis, scapis intense fuscis ;

subcaudalibus latius transversim variis.

Long, rostr. 9'", alae 5", tars. 14^'", dig. med. c. ung. 16'".

One specimen. I know few things more annoj'ing and disagree-

able than to describe and characterize a new bird from a poor and
incomplete skin. This is exactly what I am doing now. Super-
ficially seen from above, this Francolin is no other than a small F.
pileatus. By a more accurate inspection it is not difficult to discover

several important discrepancies. The arrow-shaped black spots of
the upper tail-coverts would alone suffice to characterize this bird as

distinct from F. pileatus. But the whole under parts, which are

very defective and mutilated in our specimen, appear to be diiferently

coloured, &c. Besides it is altogether a smaller bird.

31. SqUATAROLA HELVETICA (L.).

32. Charadrius hiaticula, L.

33. Charadrius geoffroyi, Wagl. ; Schleg. Mus. Pays-Bas,
livr. 7. p. 39.

The coasts of the Red Sea have been hitherto the only known
African localities for this rather Indo-Australian species.

34. NUMENIUS PH^OPUS, L.

35. ACTITIS HYPOLEUCA (L.).

36. LiMNOCORAX FLAVIROSTRIS, Sw.

37. Ardea pusilla, Vieill. {A. minuta austrnlis, Schleg.).

38. Ardea gularis, Bosk.

39. Ardea atricapilla, Afzel.

40. A.RDEA COM ATA, Pall.

41. Akas erythrorhyncha, Gm.
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42. PODICEPS MINOR, L.

Of the forty-two Zanzibar species here enumerated there are only

three exclusively eastern

—

Psittacus fuscicapillus, Andropadus fla-

vescens, and FrancoUnus kir/cii. Six are essentially South African

— Dryoscopus orien talis, Ixos nigricans, Coracias caudata. Passer

diff'usus, Hyphantornis subaureus, and Treron delalandii ; two of

these, Coracias caudata and Passer diffusus, extend up the western

coast to Angola. Most of the remaining species have a wider distri-

bution. As occupying a very extensive range we may name Cypselus

parvus. Halcyon striolata, Irrisor erythrorhynchiis, Spermestes cu-

cullata, Chrysococcyx auratus, Centropus monachus, Turtur albi-

ventris, Turtur ei'ythrophrys, Limnocorax Jlavirostris, Ardea gularis,

Ardea atricapilla, and Anas erythrorhyncha.

2. On a Collection of Birds from some less-known Localities

in the Western Pacific. By Dr. G. Hartlaub.

(Plate XXXVIII.)

The collectors of Mr. Johann Csesar GodeflFroy of Hamburg have
of late touched at some localities not before explored by scientific

expeditions. These localities are the Pelew or Palaos group
(Western Caroline Islands), the Matelotas with the Island of Yap,
the more northern Mackenzie Islands, and the Echiquier or Bou-
gainville group near the northern coast of New Guinea. The col-

lection contains twenty-three species, four of which are very pro-

bably new, and will pro\ e an interesting addition to our knowledge

of oceanic ornithology.

1. PaNDION HALIAETUS, Var. LEUCOCEPHALUS, Gould.

One adult specimen from the Echiquier Island. Other oceanic

localities for this widely distributed species are tbe Isle of Pines,

where the Forsters observed it (Descr. Anim. ed. Lichtenst. p. 257),
and Tonga-Tabu (G. R. Gray, Tropic. Isl. p. 1). Not yet observed

on the great island of New Guinea.

2. Trichoglossus massenvE, Souance.

One adult specimen from the Echiquier Island. In every respect

similar to a specimen from the Salomons in the Bremen Museum.
" Eyes red, with a yellow ring."

3. Halcyon albicilla (Cuv.).

Five specimens from the Pelew group. These specimens show all

the different states of plumage mentioned by Dumont and Lesson
in birds collected on the Marian Islands by Quoy and Gaimard.
Whether these diflFerences are sexual or dependent on age is yet

imcertain. In one of the Pelew birds the whole upper head is of
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the fine greenish-blue colour of the back ; a second has the forehead

and superciliaries white ; in another the crown of the head is white,

with some bluish feathers in the middle, the auricular region and a

very narrow interrupted nuchal collar being of the same colour ; in

a somewhat younger specimen there is only one dark spot on the

white cap, and the colour of the back is an obsolete dirty green.

For the complete synonymy of this species, conf. Cab. Mus. Hein.

ii. p. 159. "Tanatick" inc.

The only existing original figure is that of Gould's {Halcyon sau-

rophaga), in the ' Zoology of the Sulphur.' It shows the head all

white.

H. alhicilla has been collected on the Marian Islands, New Ire-

land, New Guinea, Batjan, Morotay, and the Pelew group.

4. Myzomela rubratra. Less.

Two ad. spec, Pelew group and Carolines. "Sisebanjo" inc.

The Pelew group has been already indicated by G. R. pray as a

locality for this species. Von Kittlitz observed it on the island of

Ualan, and gives interesting details about its manners, propagation,

&c. We consider the Myzomela major of Bonaparte to be a merely
nominal species (conf. Von Kit-tl. Reise, i. p. 381).

5. Collocalia vanicorensis (Q. & G.).

It is extremely difficult and uncertain to find out definite differen-

tial characters between some of these CollocallcB. A fine specimen
of the true C.fuciphaga from the island of Reunion, in the Bremen
collection, resembles in almost every respect our CollocalicB from the

Viti and Pelew group !

Inc. "Cobusock." Von Kittlitz mentions this bird under the

name of Cypselus inquietus. He describes it as observed on the

island of Ualan (Reise, ii. p. 26).

6. Monarcha godeffroyi, n. sp. (PI. XXXVIII.)

Ad. Alba ; capite toto cum mento et gutture, alls et Cauda nigris ;

subalaribus et subcaiidalibus nigris ; rectricibus nonmtllis late-

ralibus macula alba minuta vix conspicua apicali notatis ; rostro

plumbeo, tomiis et apice pallidioribus ; pedihus nigricantibus.

Long, circa 7|", rostr. a fr. 7'", alse 3" 2'", caudse 3", tars. 10'".

Jun. (fcem.?). Dorso nigro alboque vario; collo toto albo; capite,

alis, Cauda, pectore et ahdomine nigris.

Juv. Supra sordide cinerascens, fulvo lavata ; tergo uropygioque
magis fulvescentibus ; remigibus et tectricibus fulvo marginatis

;

gastrceo ochroleuco.

Perhaps confined to the island of Yap, where the three specimens
here described were shot. This fine new bird is nearly allied to

Monarcha rugensis, from the much more eastern Hogoleu group.
But the distribution of the black and white colour is altogether dif-

ferent.
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7. MONARCHA FULVIVENTRIS, n. Sp.

Pallide cinerea, alls et cauda subfuscescentibus ; pectore, abdo-

mine, subalaribus et subcaudalibus dilute fulvo-cinnamomeis

;

rostro plumbeo, tomiis et apice pallidioribus ; pedibus, ut vide-

tur, pallidis ; iride rubra.

Long. 8", rostr. a fr. 7'", alse 3" 4'", caudse 2" 9'", tars. 9'".

One specimen from the Echiquier group. Perhaps a female.

Nearly allied to M. inornata of Lesson, which I have not seen. But
the colour of the abdomen is by no means a " brun mai'ron," and
the secondary remiges are without a trace of the ferruginous margin
so conspicuous in the figure given by Lesson and Garnot (Zool. Coq.
pi. 15. f. 1).

Another bird of very similar colouring is Monarcha cinerascens

(Temm.), of Timor.

8. Calornis kittlitzii, Finsch & Hartl., Beitr. z. Faun. Central-

Polyn. p. 109.

Lamprotornis cohimbinus, Kittl.

Four specimens from the Caroline Islands. "Kinis" inc. Iris

yellow.

An Ualan specimen is in the Bremen collection. The younger bird

is more brownish, and has much less of the greenish metallic gloss.

The naturalists of the 'Novara' Expedition collected this species

on the island of Puynipet, Semiavin group. It seems to be distri-

buted over the whole archipelago of the Carolines.

9. Carpophaga oceanica. Less.

Two specimens from the Pelew group. " Kajep " incol. "Eyes
red, with a yellow margin."

For interesting biological details of this widely distributed Pigeon

see Von Kittl. Reise, i. p. 377 ; for a full account of it conf.

Finsch et Hartl. Beitr. Faun. Central-Polyn. p. 142.

A good reduced figure is given by Kittlitz (Kupfert. t. 33. f. 1).

10. Megapodius senex, n. sp.

Ad. Pileo et nucha dilute cants, nonnihil brunnescentibus ; capitis

lateribus collogue toto in /undo nudiusculo rubro sparsim plu-

mosis ; collo et interscapulio nigricanti-schistaceis ; corpore

reliquo obscure plumbeo-olivascente ; rostro gracili,Jlavo ; pe-

dibus Jlavis, diyitis et unguibus nigris.

Long, circa 11", rostr. a fr. 7'", alse C" 3'", caudse 2" 1'", tars.

2" 3'", dig. med. c. ung. 2" \"'

.

One specimen from the Pelew group. All my efforts to reduce

this species to any of the described have been fruitless.

11. Megapodius eremita, n. sp.

Dorso, alis et cauda olivascenti-fuscis, cauda distinctius rufes-

cente ; collo et gastrceo toto magis ciuerascentibus ; abdomine
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inferiore, crisso et subcaudalibus magis in olivaceum vergenti-

bus ; capitis lateribus gulaque nudiusculis, rubicundis, sparsim

plumosis ; vertice et occipite plumis rarioribus obscwe cineras-

centibus ; sincipite nudiusculo, riibro, nigro, subpiloso ; rostro

fiavo, basi obscuro ; pedibus obscuris ; iride rubra.

Long, circa 12^', rostr. a fr. &h"', alae 8", caudse 2k", tars. 2^",

dig. med. c. ung. 2" I'".

One specimen from the Echiquier Island. Inc. "Apagei."

12. Rallus philippensis, auct.

Two specimens from the Pelew group. "Tareth" incol. Iris

red.

13. Rallina fasciata, Raffl.

One specimen from the Pelew Islands. " Olaratta " inc. "Eyes
red, with a yellow ring."

In every respect like Javan specimens. The geographical distri-

bution of this species is certainly a curious fact amongst the Rallidce.

It has been observed in the islands of Java and Sumatra, in the

peninsula of Malacca, in the Phihppines, and now for the first time

in the Pelew group.

14. Ardea sacra, Gm.

One specimen, a younger bird, from the Matelotas.

15. NUMENIUS PH.EOPUS, L.

Specimens from the Pelew and Matelotas Islands.

16. Strepsilas interpres, L.

A young bird in winter dress from the Pelew group.

17. Sterna lunata, Peale.

Two young birds from the Pelews.

Fronte, nbdomine et interscupulio albis, vertice nigro-maculato,

nucha et collo postico largius nigro variis ; doiso, a/is et cauda
cinereis, dorso ptt^lUdiore, a/is obsciirioribus, subfuscescentibus,

scapis remigum fasciaque lata lovgitudinali pogonii interni

a/bis ; rectricibus pal/ide cinereis, pogonio interno versus basin

albis; margine alari et sabalaribus albis ; rostro nigro.

18. Dysporus sula (L.).

An adult specimen from the Pelew Islands.

19. Dysporus piscator (L.).

Pelew group.

20. Tachypetes minor (Gm.).

One sj)ecimen from the Mackenzie group.
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21. GyGIS ALBA (L.), Pall.

Pelew Islands. Von Kittlitz describes the very young bird (Reise,

ii. p. 158).

22. Anas superciliosa, L.

Two pullets in spirits from an uncertain locality.

23. PuFFiNUs opisthomelas, Coues.

Four specimens from the Pelew Islands. " Kokeio" incol.

Var. minor : subcaudalibus totis niyro-fnliginosis.

The type of Coues's description from Cape St. Lucas is a some-
what larger bird ; but, there being no other difference between it

and our Pelew bird, I prefer considering this latter a smaller race.

The dimensions of our specimens are:—Long, tota Il-IH", rectr.

12-121"', alse 3" 4-7"', tars. 17".

3. On a New Species of Callene from the Puliiey Hills in

Southern India. By William T. Blanford, Assoc. Roy.

School of Mines, C.M.Z.S. &c.*

(Plate XXXIX.)

The Rev. S. Fairbank has sent to me for description a very inter-

esting new species of bird which he has recently shot upon the

Pulney Hills, a lofty portion of the great range which stretches along

the southern parts of the western coast of India, from the remark-

able gap of Paulghatcherry, which divides the range from the

Nilghiri hills, to Cape Comorin. This fine tract of hill country, about

150 miles in length and, in its northern portion, 60 to 70 miles

broad, contains a very interesting fauna having, as might be ex-

pected, close affinities with that of Ceylon, and also with that of the

Nilghiris, but still containing many peculiar forms. It has, how-
ever, hitherto been neglected in the most remarkable manner, and
there is no portion of the Indian peninsula concerning the zoology

of which so little is known. This may appear opposed to Dr. Giin-

ther's statement in the ' Reptiles of British India,' in which he as-

serts that the southern corner of India with Ceylon, including Tra-

vancore, the Nilghiris, Mysore, &c., is one of the best-explored parts

of the country. Most Indian naturalists will probably be inclined to

think that "best-explored" is a misprint for "worst-explored;" but,

in fact, the mistake is one which few naturalists who had no personal

knowledge of India would have avoided. The fauna of Ceylon, thanks

* Along with the present communication Mr. Blanford sent specimens of the

bird described and its eggs for exhibition to the Meeting,—also skins of Salpornis

npilonofa, Franklin, Emheriza huttoni, Bljth, and Hirundo fluminicola, Jerdon.

—P. L. S.
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to its large European population and the number of energetic natu-

ralists who have devoted themselves to the investigation of its zoo-

logy, has been very fairly made known ; that of the Nilghiris has
also been pretty well ascertained, the Reptilia especially having been
very thoroughly worked out by Dr. Jerdon and Captain Beddome

;

and the Reptilia and Mollusca of a small portion of the southern
range have been collected by Captain Beddome, almost the only

naturalist who has ever penetrated the Anamallay hills (which ad-
join the Pulneys) ; but of the fauna of the great range I have just

described in general, less is known than of that of Bhotan or of the

hills of Arakan.
It is therefore not surprising that the first ornithological novelty

which has been obtained from Southern India since the publication of

Dr. Jerdon's list of the birds in the years 1839-44 in the ' Madras
Journal of Literature and Science ' should have been procured from
the Pulney hills, a group 7000 feet in height, forming the north-

eastern corner of the mountainous tract above described. It is very

interesting, however, to obtain from these hills a third representa-

tive form of the genus Cullene (formerly Clnclidium) of Blyth, pro-

posed first for a species inhabiting the Eastern Himalayas {C. fron-
talis, Blyth), and made by Jerdon, undoubtedly with justice, to in-

clude a Nilghiri bird first discovered by himself (C. rujiventris,

Blyth). This distribution illustrates one of the most remarkable
peculiarities in the fauna of Peninsular India, a peculiarity to which
I will refer after first giving the description of the new species.

Callene albiventris, Fairbank. (PI. XXXIX.)

Fusco-cyanea, mento lorisque holosericeo-nigris, fascia frontali

albescenti-ccerulea, rectricibus remigibusque fuscis ccerules-

cente marginatis, abdomine medio albo, lateribus cinerascenti-

bus ; I'ostro nigro, pedibus fuscis, iridibus brunneis.

Long, tota 6, alse 3"1, caudse 2*6, rostri a fronte O'o, a rictu 0*75,

tarsi 1*1 poll. Angl. et dec.

Hub. Montes Pulney dictos tndise meridionalis, ad alt. circa

6000-7000 ped. Angl. in duraetis et sylvis.

C. albiventi-is is similar in form to the Nilghiri C rufiventris,

Blyth ; but it is rather smaller and differs widely in colour, being

much bluer above, with a distinct light-blue, almost whitish, frontal

band, instead of the faint indication which alone exists in C. ruji-

ventris. There is no trace of the ferruginous abdomen of that species ;

and the white in the new species is not, like the rufous colour in C.

rufiventris, spread over the whole lower parts from the breast down-
wards, but is almost confined to the centre of the abdomen and the

lower tail-coverts, shading gradually into slaty on the flanks.

C. frontalis, Blyth, of the Sikkim and Nipal Himalayas, is a still

larger bird than C. rufiventris, with a longer tail. The frontal band
is of a darker and richer blue than in C. albiventris, and the abdo-

men is grey. The blue of C. albiventris is purer and less dusky
than that of either of the two other species, and, so far as can be

judged by the somewhat faded specimens in the Asiatic Society's



834 MR. W. T. BLANFORD ON A NEW CALLENE. [NoV. 14,

Museum in Calcutta, resembles rather the colour of Brachypteryx

cruralis.

The sexes do not appear to differ. In the two specimens sent by

Mr. Fairbauk the female is a little the paler ; but this appears due

to the male being in brighter and fresher plumage.

Callene albiventris inhabits the thick patches of forest (called

Sholas), which are so remarkable a character in the hills of Southern

India. It appears to be scarce. The eggs, two of which are sent,

are two in number, of an olive-brown colour, darker at the larger

end, measuring 0"92 and O't^S inch in their greater and less dia-

meters. Mr. Fairbank writes thus :—"The nest I found in a small

hole, just big enough for it, in the trunk of a tree a yard above the

ground. It was neatly made of moss and fibrous roots. I surprised

the female on the nest several times. She laid two eggs in April,

and was incubating when I discovered and took them. In June
another nest was built in the same hole, and two eggs were laid,

and then the bird began to sit The song is sweet and
loud (not so loud as that of Merula simillima or Trochalopteron

jerdoni) and varied, though it is generally confined to four notes

—

sol, la, si, do."

We have thus, on the Nilghiri and Pulney hills in Southern India,

two representatives of an Eastern Himalayan form, with, like most
Eastern Himalayan forms, strong Malayan affinities. This case is

the type of many others ; and the remarkable peculiarity to which
I alluded above is the representation of Himalayan types with Malay
affinities, which are wanting throughout the plains of India, in the

higher hill-groups of the southern portion of the peninsula and of

Ceylon.

The fauna of the plains of India has very nearly as marked affi-

nities with that of Africa as with that of Malaynesia, as is shown by
the occurrence of antelopes, the nylgai, gazelles, the lion, the hunt-

ing-leopard, Felis chaus, F. caracal, hyeenas, wolves, foxes, bustards,

sand-grouse, i&c. &c., not one of which is represented to the east-

ward, or is found in the hills of Southern India and Ceylon. In

those hills, however, are numerous representatives of the Malay
fauna of the Himalayas, such as T)'oc/ia/oj)fero7i and Garrulax among
the birds, Biplommatina and Alycoius among the land-shells ; and
it is to this representation of Himalayan forms, as I have before

pointed out with reference to the land-shells, that I believe the

greater portion of the affinity, where such really exists, between the

fauna of Ceylon and that of Malaynesia is due. This subject, how-
ever, v\hich has not received the attention it deserves, is one to which
I hope to recur before long.

P.S. Since writing the above I have seen the specimens of the

bird referred by Mr. Fairbank to Trochalopteron jerdoni, Blyth, and
I am strongly inclined to believe that, although very closely allied

to that species, it is a distinguishable race.
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4. Notes upon Three Asiatic Species of Deer.

By Edward Blyth.

Upon a former occasion I exhibited at a Meeting of this Society

(see P. Z. S. 1863, p. loo) some loose horns of a species of Deer be-

lieved to inhabit Siam, which I named in honour of my late friend

Sir Robert H. Schomburgk, who at that time filled the position of
H.B.^M. Consul at Bangkok. "When that accomplished naturalist

returned from Siam he brought a miscellaneous collection of objects

of natural history from that country, many of which were disposed
of b>- auction after his decease. It contained two splendid pairs of
horns ot" Rucervus schomhnrgki, and one very fine pair of horns of
the Siamese variety or distinct race of Panolia eldi, which has been
designated P. platyceros by Dr. Gray, as distinguished from his P.
acuticornis. Those three pairs of horns were purchased for the
British Museum, and I have there had photographs taken of them,
which, with some other photographs and drawings illustrative of the
different forms of Rucervus, Hodgson, and Panolia, Gray, I here-
with submit for publication in the Society's 'Proceedings'*.

Figs. 1, 2, 3 represent three pairs of horns of the Indian R. du-
vaucelli, the lowermost being those of an aged buck with extra-
ordinarily developed "crown," in the museum of the Asiatic Society,

Calcutta. Fig. 4 represents the finest pair of horns of this species

that I have seen, and which I sketched many years ago when in the
possession of the late Frank Russell, Esq., of the Bengal Civil Service.

Fig. 5 repi-esents a pair in which the near affinity of Rucervus to

Panolia is at once recognized.

Figs. 6 to 12 (inclusive) represent the horns of R. schomburgki,
fig. 6 being the only pair of the series which is still attached to the
frontlet. This pair and that represented in two aspects of view by
figs. 7 and 8 are the two pairs which belonged to Schomburgk, and
I regard the last referred to as a genuine pair, although detached
from the frontal bones. Figs. 10 and 11 I consider to represent
odd horns matched, as also figs. 9 and 12. These three fine pairs,

or rather series of six odd horns, were rescued from the stock
of a cutler in Sheffield, who said that he had converted many like

them into knife-handles. Both figs. 6 and 11, it will be remarked,
have forked brow-antlers ; and the near resemblance of several of
these beautiful horns to the largest of the three which I formerly
figured and restored conjecturally when first bringing the species to

notice, will not fail to exeite attention. The characteristic style of
ramification is prominently observable. With regard to the animal,
I have not been able to learn anything whatever, excepting that I

have been assured that a living buck of the species is at this time
living in the Jardin des Plantes at Paris.

Figs. 13 to 16 (inclusive) represent four specimens of P. eldi

* Three additional line pairs of horns of B. schomhirgki have been subse-
quently received, and are now in the national collection. These I have also had
photograplied, as the pair with branching brow-antlers (fig. 11).
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Horns oi' Eucervus dnvuKccUi.

(misprinted eedii in the British INIuseum Catalogue) from Pegu, and

a small specimen (fig. 17) from the valley of Munipur, wliich is

wholly unbranched. I am assured hy Col. Guthrie, formerly of the
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Figs. 4, 5. Horns of Burerrus duvancelli. Fig. 6. Horns of 7?. schoinburgki

.

Bengal Engineers, who first brought this species to notice and dedi-

cated it to his friend Lieut. Eld *, that he once possessed the horns

* Calcutta Journal of Natural History, vol. ii, p. 415 (1842), pi. 12.



S38 I. E. BLYTH ON THREE ASIATIC DEER. [NoV. 14,

Horns of liucercits schoiuhurc/hi.
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Horns of Rucervus schombtirgki.

of a mature animal, from Munipur, similarly unbraiiched, and with
the line of the beam continuous with that of the brow-antler. " The
generality of the stags of Munipur," however, according to Lieut.
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Horns of Pavttlia (hit.
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Horus of Panolin eldi.

Elfl, " have from six to ten branches or snags ; but I have killed

very old ones," he adds, "with no less than sixteen clearly defined

branches," i. e. on the pair. I have seen numerous specimens both

from Munipur and Pegu, which are essentially similar in character.

Proc. Zool. Soc— 1867, No. LIV.
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They have commonly a prominent vertical snag near the base of the

brow-antler, as represented in figs. 15 and 16. This particular race

is the Panolia acuticornis of Dr. Gray, being identical with Cervus

frontalis, M'Clelland, and C. lyratus, Schinz ; also, as I believe,

with C. dimorphe, Hodgson, figured and described in the ' Journal

of the Asiatic Society of Bengal,' vol. xxii. p. 897,—the horns in

that specimen, which is now in the British Museum, being somewhat
abnormally developed in a state of captivity. Further to the south,

in the province of Mergui and in that of Quedda, the horns of this

animal appear to be constantly shorter, and have commonly two or

three prominent vertical snags on the brow-antler. In figs. 18 and

19, a characteristic example of this variety (procured from Quedda
by the late Dr. Cantor, and now in the India Museum) is figured

in two aspects of view. In the Museum of the Asiatic Society,

Calcutta, there are several specimens of similar character from

Mergui, and I have never seen an example with more elongated

beam from that province. A third and more strongly marked
variety is that from Siam, of which the particular horn upon which

Dr. Gray founded his P. platyceros is represented in figs. 22 and 23

;

while figs. 20 and 21 represent a head of this variety from the col-

lection of the late Sir R. H. Schomburgk. The brow-antlers, as

will be observed, have several vertical snags ; and the crown is late-

rally much flattened and remarkably serrated, with a series of small

tines on its posterior margin. I have seen, probably, more than

a hundred pairs of horns of the preceding varieties, but none even

approaching in the form of crown to this Siamese race, which Dr.

Gray has perhaps rightly discriminated, though further knowledge

of the animal is required to decide how far it may be worthy of dis-

tinction by a separate name. It is not improbably a well-marked

second race of Panolia, as Rucervus schombui'gki is undoubtedly a

second race of that subtype ; and in the latter instance the geogra-

phical area inhabited by the ordinary P. eldi intervenes between the

range of distribution of Rucervus duvaucelli and that of R. schom-

hurgki.

DESCRIPTION OF THE FIGUEES.

Eucervus duvaucelli.

Figs. 1 , 2, 5. Ordinary well-developed horns.

4. Remarkably fine.

3. Horns of an aged individual.

Eucervus schomhtirgJci.

6. Horns on frontlet, procured by Schomburgk.

7, 8. Another pair, procured by Schomburgk.
9-12. Series of odd horns, imported for commercial purposes.

Panolia eldi.

13-17. Pegu and Mimipur variety.

18, 19. Mergui and Quedda variety. Specimen procured from Quedda by
the late Dr. Theodore Cantor.

20, 21. Siamese race {P. platyceros, Gray). Specimen procured by Sc]iom-

burgk.

22, 23. Type specimen described as P. 2}latyceros.
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5. Batraciens nouveaux cle I'Afrique occidentale (Loanda et

Benguella). Par M. J. V. Barboza du Bocage, P.M.Z.S.

1. RaNA ANCHIET^. (Fig. 1.)

Tete large, a museau allonge et pointu ; narines placees un peu
plus pros du bout du museau que de I'ceil ; tympan a peine egal aux

1^ du diametre de I'oeil ; dents vomeriennes en deux petites series,

situees precisement au-devant des arriere-narines et separees par un
large intervalle. Aux membres anterieurs les T et 4^ doigts egaux,

le 3'' le plus grand ; orteils palmes jusqu'a la base de la derniere

phalange, excepte le 4*^ dont les deux dernieres phalanges sont libres.

Un seul tubercule sur le metatarse a son bord interne. Quatre plis

longitudinaux de la peau, de chaque cote du dos, etroits et distincte-

ment granuleux ; le dessus de la tete et les intervalles des plis dor-

saux parsemes de petits tubercules ; des tubercules plus gros et

confluents couvrent les flancs, le partout de I'anus et la moitic pos-

terieure du dessous de la cuisse. La peau est lisse en dessous sans

aiicune trace de granulations ni de pores.

Fig. 1.

Rana anchict(e.

Regions superieures d'une teinte grisatre ou oHvatre, marbrees de

brun ou variees de petites taches brunes plus ou moins distinctes

;

sur la face externe des membres des bandes transversales d'un brun

plus fonce ; un petit trait noinltre du bout du museau a I'oeil en
passant par la narine ; une tache allongee du meme couleur s'etendant

de I'oeil a I'epaule par-dessus le tympan. La face pqsterieure des

cuisses est d'un brun rougeatre ou couleur chocolat, avec de petites

taches rondes et de vermiculations jaunes. Parties inforieures

blanches ou d'un blanc jaunatre. Sur quelques individus la face

inferieure des cuisses se montre colorice d'un jaune vif.
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Dimensions (d'un inclividu male) : Du bout du museau a Tanus
48 millimetres, memb. ant. 28 millim., memb. post. 86 millim.

Hab. Benguella, d'ou nous avoiis regus plusieurs individus par M.
d'Anchieta.

Ressemble par la taille et par I'ensemble des formes a la 7?. bibroni,

Ilall. {R. suj)racilia7-is, Giinther), mais les caracteres indiques ci-

dessus me semblent suffisants pour la bien distinguer.

2. Hyperolius insignts. (Fig. 2.)

Tympan cacbe, tete courte a museau court et arrondi ; langue

large, fendue en arriere ; yeux gros et saillants ; peau lisse sur le dos

et sur les flancs, granuleuse sur la gorge et la face inferieure du tronc

et des cuisses ; un petit amas de granulations vers Tangle de la ma-
choire ; doigts reunis a la base par une petite palmure, orteils com-
pletement palmes, a Texception du A^ dont la derniere phalange est

libre. Couleur generale (dans I'alcool) d'un jaune teint de rouge

;

sur le dos deux larges bandes longitudinales d'un bleu noir liserees

de rouge vif, confluentes chez quelques individus sur le museau au-

devant des yeux ; une raie plus etroite de la meme couleur, egalement

lise'ree de rouge va de I'oeil a I'cpaule, et avance plus ou moins inter-

rompue jusqu'a I'aine ; sur les bords de la macboire superieure des

petites tacbes bleues bordees de rouge ; d'autres taches semblables,

mais plus grandes et irregulieres, couvrent la face dorsale des mem-
bres anterieurs et posterieurs, a Texception des cuisses qui sont uni-

colores. La gorge pointillee de noir.

Fig. 2.

Hi/prroliuf. i»s/ffn?s.

La coloration d'un certain nombre d'individus ne parait pas sensi-

blement alteree par leur sejour dans Talcool, tandis que d'avitres,

conserves dans le meme bocal, })resentent la teinte bleue remplacee

par un gris cendre terne ; cependant le lisere rouge y reste toujours

bien distinct.

Dimensions : D\i bout du museau a Tanus 37 millim., memb. ant.

21 millim., memb. post. .58 millim.

Hab. Benguella. Plusieurs individus envoyes par M. d'Anchieta.

L'espece est connue des naturels sous le nom de " Gimbots," qu'ils

donnent egalement a d'autres petits batraciens.
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3. Hyperolius toulsonii. (Fig- 3.)

Tympan cache ; tete large a niuseau court et arrondi ; langue

petite, cordiforme, fendue en arricre ;
peau lisse en dessus, graiiu-

leuse en dessous et sur les flancs ; une tres-petite palmure a la base

des doigts ; orteils rcunis par une membrane jusqu'a la base de la

derniere phalange.

Hypvruliua toulsonii.

Coloration (dans ralcool) : En dessus, sur un fond d'une teinte

de plomb, trois larges bandes longitudinales blanches, I'une sur la

ligne dorsale du bout du museau a I'anus, les autres naissant de

chaque cote derriere I'oeil et se dirigeant le long de la partie supe-

rieure des flancs ; les cuisses couleur de plomb uniforme ; la jambe

en dessous et le pied, ainsi que la face infe'rieure des membres ante-

rieurs et la main, d'un brun fonce; region gutturale et ventre blancs ;

sur la face dorsale des membres ante'rieurs et de la jambe des larges

taches arrondies blanches ; un trait noiratre, borde de blanc en des-

sous, du bout du museau a la tempe, en traversant I'oeil ; bord de la

raachoire superieure couleur de plomb.

Dimensions : Du bout du museau a. I'anus 26 millim., memb. ant.

1 6 millim., memb. post. 39 millim.

Hab. Loanda. Un individu envoyepar M. Toulson.

4. BuFO SPINOSUS, nov. sp. ?

Tete large, deprimee, plane ; bords orbitaires superieurs non sail-

lants
;
parotides allongees, etroites, paralleles a la ligne dorsale, trois

fois plus longues que larges
;
pas de glande sur la face superieure de

la jambe ; tympan distinct, egalant presque le diametre de I'ceil

;

doigts libres, le 3" beaucoup plus long que le 2'' et le 4% qui sont

cgaux ; orteils reunis par la membrane jusqu'a moins de la moitie de

leur longueur, le 4*^ d'un tiers })lus long que le 5''. Les callosites du
talon plus volumineuses que celles de la paume de la main ; un pli

de la peau, bien prouonce, au bord interne du tarse ; sans tubercules.

La peau des parties su|)crieures, a I'exception de celle qui couvre le

milieu du crane et le niuseau, est partout couverte de gros tubercules

garnis d"epines cornees noiratres ; les plus gros de ces tubercules

portent au centre une cpine beaucoup plus forte que les autres.
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Parotides et regions supra-orbitaires egalemeut couvertes d'epines.

En dessous la peau est granuleuse.

Coloration : En dessus d'un brun cendre avec des taches brun
fonce bordees de noir, distribuees plus ou moins regulierement sur la

tete, le dos et la face superieure des membres ; en dessous, d'uu

brun jaunatre uniforme sur le ventre et la face inferieure des mem-
bres, et d'un noir fuligineux pointille de jaunatre sur la gorge.

Dimensions : Tete et tronc reunis 68 millim., memb. ant. 46
millim., memb. post. 83 millim.

Hab. Benguella. Un seul individu par M. d'Anchieta ; il porte

le nom vulgaire de " Minongo."
Ce crapaud se rapproche beaucoup du B. tuberosus, Giinther

(Batr. Salientia, p. 60, pi. 3. fig. C), dont il seinble diflferer par la

forme des parotides, par des epines moins fortes sur les tubercules

cutanes, par I'existence d'un pli de la peau au bord interne du tarse,

tandis que cliez I'espece de Fernando Po ce pli n'existe pas et est

remplace par des tubercules, &c. Cependant pour arriver a une
opinion decisive il conviendrait de pouvoir comparer les deux especes.

6. The Fishes of Seychelles. By Lieut.-Colonel R. L.

Playfair, F.Z.S., H.M. Consul-General in Algeria.

(Plates XL. & XLI.)

The Seychelles Archipelago is included in the region the ichthyo-

logy of which was described in * The Fishes of Zanzibar.' Since the

publication of that volume I have paid another visit to those remai-k-

able islands ; and during a stay of nearly two months there I have

been enabled to add very considerably to my former collections. I

have obtained fifty-five additionar species, of which five are new to

science, and I have observed many others not previously known to

exist there. In all I am enabled to publish a list of 2 1 1 species,

only fifteen of which are given on other authority than my own ob-

servation.

I cannot refrain from recording the obligation I owe to Swinburne

Ward, Esq., H.M. Civil Commissioner, whose interest in everything

connected with sport and natural science is as unbounded as his

hospitality.

ACANTHOPTERYGII.

PeRCIDtE.

1. Etelis carbunculus, C. & V.

2. Aprion virescens, C. & V.

3. Anyperodon leucogrammicus, Reinw.

Two specimens of this fish were obtained at Seychelles,— the first
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exactly identical with those previously described ; the second an

adult male, 21 inches long, differing in coloration only.

It is brownish on the back, lighter on the belly ; the entire body

and fins, including even the thick outer membranes of the eyes,

covered with round red spots ; these are largest on the body, smallest

on the occiput and snout, and hardly conspicuous on the pectoral

rays. The white lateral bands were quite inconspicuous in the fresh

state, but after maceration in spirits for several weeks a faint trace

of them has become visible.

4. Serranus louti, Forsk.

5. S. erythr^us, C. & V.

6. S. cyanostigmatoides, Blkr.

7. S. MiNiATUS, Forsk.

8. S. GUTTATUS.

Percce miniatcB var. B, Forsk. p. 4 1

.

Bodianus guttatus, Bl. t. 224.

Sen'amis myi'iaster, Cuv. & Val. ii. p. 365 ; Riipp. Atlas, Fische,

p. 107, t. 27. f. 1
;
Quoy & Gaim. Voy. Astrol. p. 6.53, pi. 3. f. 1 ;

Less. Voy. Coqu. pi. 37.

(S. guttatus. Pet. Wiegm. Archiv, 1855, p. 235 ; Giinth. Fish. i.

p. 119 (note. & v.).

The specimens from Seychelles have exceedingly fine denticula-

tions to the praeoperculum, and five or six darker cross bands on the

body behind the termination of the pectorals. Length 9 inches.

9. Serranus sonnerati, C. & V.

10. S. SUILLUS, C. & V.

U.S. DisPAR, Playf.

\2. S. MARGINALIS, Bl.

13. S. hoevenii, Blkr.

14. S. hexagonatus, Forst.

15. S. FLAVO-CJERULEUS, Lace'p.

16. S. GAIMARDI.

Serranus gaimardi, ?Bleek. Nat. Tydschr. Ned. Ind. 1853, Batav.

p. 455 ; Quoy & Gaim. Voy. Astrol. Poiss. p. 656, pi. 3. f. 3 ; Giinth.

Fish. i. p. 150.

In ' The Fishes of Zanzibar ' I considered S. gaimardi, Blkr.,

identical with tS. longispinis, Kner ; but I have obtained another

example at Seychelles which leads me to doubt the propriety of

having done so. The Zanzibar specimens exactly correspond to that

described in the * Voyage of the Novara,' while the Seychelles one
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agrees with that in the ' Voyage of the Astrolabe.' The latter is

distinguished not only by the form, number, and distribution of the

spots, but by the greater height of the body, and the shape of the

spinous portion of the dorsal.

Diagnosis.—Caudalis with rather convex posterior margin. The
length of the head is contained thrice and three-quarters, and the

height of the body four times in the total length. Diameter of the

eye one-fifth of the length of the head. The upper maxillary does

not extend as far as the posterior margin of the orbit. Prseoperculum
serrated, with four or five stronger denticulations at the angle ; sub-

and interoperculum entire ; operculum with three points, the upper

of which is minute, and the middle one very long. Scales ciliated.

Third dorsal spine longest, but not half the length of the head. The
third anal spine longest?

Colour.— Brownish, with numerous small yellow spots, which are

smaller and more distinct on the head than on the body. Spinous

dorsal with indistinct yellowish spots, soft portion with a yellow

margin and two series of distinct and one (the basal) series of in-

distinct large round brown spots, about eight in each. Anal and

caudal blackish, with numerous large dark brown spots, the latter

with a yellow margin. Veutrals and pectorals similarly spotted.

Length 14 inches.

1 7. S. AREOLATUS, Forsk.

There is not the slightest doubt that the fish described in Giin-

ther's ' Catalogue,' and quoted in * The Fishes of Zanzibar,' is the

true ^S*. areolatus of Forskall, and of the ' Hist. Nat. des Poissons.'

On a recent visit to the Paris Museum, specimens of this species

were shown to me bearing the name of angularis, Cuv. Probably

these were not the typical specimens of angularis, but were con-

founded with it at some later period. Cuvier's description of the

latter agrees perfectly with a specimen in the British Museum.

18. S. CHLOROSTIGMA, C. & V.

19. S. CYLINDRICUS, Gthr.

20. Plectropoma maculatum, B1.

21. pogonoperca ocellata.

Pogonoperca ocellata, Giinth. Fish. i. p. 169.

Two specimens of this remarkable fish were obtained at Seychelles,

where it appears quite uriknown to the fishermen. Only two other

examples are known to exist, one in the British and the other in the

Paris Museum.

22. Genyoroge seb^, C. & V.

23. G. bengalensis, C. & V.

24. G. RIVULATA, C. & V.
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25. G. civis, C. & V.

26. Mesoprion argentimaculatus, Forsk.

27. M. GEMBRA, Schn.

A specimen from Seychelles is remarkable as having an indistinct

black blotch on the lateral line, below the first rays of the dorsal,

occupying about five or six series of scales. Length 12 ^ inches.

Creole name " Giblot."

2S. M. MACHAS.

M. machas, Cuv. & Val. vii. p. 446 ; Giinth. Fish. i. p. 200.

D. 1^. A. |. L. lat. 58-60. L. trans. 7/1 7.

Diagnosis.—Height of body nearly equal to length of head, and
contained from thrice and two-thirds to four limes in the total length.

Diameter of eye about one-fourth of the length of head. Upper
profile of head descending at a slight angle, rather straight

;
jaws

equal in front ; upper maxillary not reaching as far back as centre

of eye. Suprascapular and prseoperculum entire, the latter slightly

notched ; a small knob on the interoperculum, which is entirely

covered with scales. Caudal truncate
; jjectorals reaching as far as

vent ; dorsal spines feeble, the fourth longest ; the third of anal
rather longer and stronger than the second.

Colour.— Olive, with yellow oblique streaks above the lateral line,

and three longitudinal ones below it, of which the second, from the
posterior of orbit to back of tail, is broadest. Dorsal, anal, and
caudal fins yellow ; upper half of pectorals yellow, lower half rosy.

Length 1 1 k inches.

29. M. FULviFLAMMA, Forsk.

30. M. ERYTHROGNATHUS, C. & V.

31. M. LUTJANUS, C. & V.

32. M. viTTA, Q. & G.

33. M. ERYTHRINUS.

Diaco2)e eri/ihrina, Riipp. N. W. Fische, p. 92, t. 23, f, 2.

Mesoijrion erythrinus, Giinth. Fish. i. p. 199.

D.l±rii. A.|. L. lat. 65.

The specimen observed at Seychelles differs slightly from that de-

scribed by Riippell ; but there is little doubt of their identity.

Diagnosis.—Height of body twice and four-fifths, and length of

head thrice and two-thirds in the total length. Upper profile of

head gibbous above the eyes. Snout elongate, pointed ; lower jaw
prominent. Diameter of eye one-sixth of the length of the head.

Prseoperculum finely serrated, with a shallow notch ; knob of inter-

operculum not very prominent. Pectorals pointed, reaching to vent.

Caudal subtruncated.
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Colour.—Bright red ; dorsal, caudal, and anal with very narrow

black margins ; ventrals stained with blackish.

Length 18 inches. Creole name " Bourgeois."

Hab. Seychelles ; Red Sea,

34. Priacanthus speculum.

Priacanthus speculum, Cuv. & Val. vii. p. 471 ; Regne Anim. 111.

Poiss. pi. 11. f. 1 ; Giinth. Fish. i. p. 221.

D. 1^. A.^. L. lat. 84.
14 15

Diagnosis.—Caudal crescent-shaped, the exterior rays being some-
what produced. The height of the body is contained thrice and
fourth-fifths, and the length of the head rather more than four times

in the total length. The diameter of the eye is equal to the length

of the snout, and is contained twice and two-thirds in the length of

the head. Prasoperculum finely denticulated, with a small serrated

spine at the angle. Operculum, sub- and interoperculum entire

;

the first with two small spines. The posterior opening of the nostril

is a long narrow slit, four times as long as broad. Dorsal spines

increasing in length posteriorly, the last being twice the height of

the second ; the fifth ray is longest. The first three spines and all

the rays have a rough surface. The middle rays of the anal are

nearly half as long as the body is high ; both spines and rays are

striated. Ventrals elongated, reaching to the third anal spine.

Colour.—Red ; all the fins except the pectorals have blackish

edges.

Length 1 1 inches. Creole name " Miroir."

35. Priacanthus fax, C. & V.

Z^. Ambassis commersonii, Forsk.

37. A. urot^nia, Blkr.

38. A. dussumieri, C. & V.

39. Apogon hyalosoma, Blkr.

40. A. FASCIATUS, White.

41. A. cyanosoma, Blkr.

42. dules fuscus, c. & v.

Pristipomatid.e.

43. Therapon servus, Forsk.

44. Pristipoma leucurum, C. & V.

45. DiAGRAMMA AFFINE, Gtlir.

46. D. griseum, C. & V.

Several specimens of this fish were caught in a mountain-torrent
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in Seychelles, which loses itself in a sand-bank without reaching the

sea. The only direct communication between the two is after un-

usually heavy floods ; so that it would appear that this salt-water

species not only visits, but habitually lives, in fresh water.

47. DiAGRAMMA PUNCTATISSIMUM, Sp. n. (PI. XL.)

D. ;-|. A.|. L.lat. 90-95.

Allied to Z). pardalis and D. gaterina, but differing from these

principally in the size of the scales.

Diagnosis.—Height of body thrice and two-thirds in the total

length ; length of head four times in the same. Diameter of eye a

fourth of the length of the head. Lips thick, swollen. The upper

maxillary barely reaches the vertical from the anterior nostril. Prse-

operculum with the posterior limb slightly inclining forwards, with

a very shallow emargination in the middle, and, together with the

angle, moderately denticulated. Dorsal fin rather deeply notched,

the fourth and fifth spines longest ; they are contained twice and a

half in the length of the head, and are longer than the longest ray.

The second and third anal spines are about equal in length, but the

former is much the stronger ; they are hardly shorter than the fourth

dorsal ray. Caudal truncated. The free portion of the tail below

the termination of the dorsal is less than the distance thence to the

base of the caudal.

Colour.—Grey ; the upper two-thirds of the" head and trunk, the

soft dorsal, anal, and caudal covered with rather large, crowded,

blackish spots, occupying from two to five series of scales. The
spinous dorsal with a broad black margin, and a series of large black

spots along the middle, the largest being half the diameter of the

orbit. Soft dorsal with a narrow black margin. Pectorals grey,

with a red black-edged spot at the axil, one or two reddish black

spots on the base, and the membrane behind the base red. Ventrals

with two red spots on the base superiorly.

Length 16^ inches.

48. DiAGRAMMA CENTURIO, C. & V.

49. SCOLOPSIS FRENATUS, C. & V.

50. S. PH.EOPS.

Scolopsides phcBops, Bennett, Proc. Comm. Zool. Soc. i. p. 165.

Scolopsis phcEops, Giinth. Fish. i. p. 358.

Hab. Seychelles ; Mauritius.

51. PeNTAPUS AUROLINEATUS.

Sparus lineatus, Lacep. iv. p. 132.

Pentapus aurolineatus, Cuv. & Val. vi. pp. 269, 559, pi. 157;

Giinth. Fish. i. p.381.

Hab. Seychelles ; Mauritius ; Molucca Sea ; Louisiade archi-

pelago.
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52. Aphareus furcatus.

Labriis furcatus, Lace'p. iii. pp.424, 4/7, pi. 21. f. 1.

Caranxamorus sacrestinus, Lacep. v. p. 682.

Aphareus ceti-ulescens^ Cuv. & Val. vi. p. 487, pi- lG2i.

A. furcatus, Giinth. Fish. i. p. 386.

Creole name " Vivaiit au grande gueule."

Hab. Seychelles ; Mauritius.

53. C.Esio striatus, Riipp.

54. C. MACULATXJS.

CcBsio macidatust Cuv. & Val. vi. p. 439 ; Giinth. Fish. i. p. 391.

D. ^. A. :^. L.lat. 65. L. transv. 7/14.
10 13 '

Diagnosis.—Height of body four and a half, and length of head

four and two-thirds in the total length ; diameter of eye thrice and

four-fifths in the length of the head, and rather shorter than the

interorbital space. The entire vertical fins scaly ; only two anal

spines.

Colour.—Deep blue above ; each scale with a lighter centre, an

indistinct yellow band from suprascapular, along the series of scales

next but one above the lateral line. A black band along each caudal

lobe. Axil black.

Length 12 inches.

Squamipinnes.

55. Ch.etodon setifer, B1.

56. C. ZANzxBARENSis, Playf.

57. C. TRiFASCiATUs, Mungo Park.

58. Heniochus macrolepidotus, L.

59. holacanthus ignatius, sp. n. (pi. xli.)

D. i|. A.
l^.

L. lat. ca. 72.

Diagnosis.—PnEopercular spine smooth, shorter than the diameter

of the eye. Prseoperculum slightly serrated on the posterior edge,

a few minute spines on the anterior portion of its lower limb. Other

opercles entire. A few conspicuous denticulations on the inferior

edge of prfeorbital. Dorsal and anal fins much produced posteriorly,

extending beyond the posterior of caudal. Anal spines long, the

third nearly equal to the longest of the dorsal. Caudal rounded.

Scales small, very irregularly arranged, about seventy-two between

upper angle of operculum and root of caudal.

Colour.— Dull yellowish ; the body densely spotted with black;

head and breast without such spots ; a blue streak along the median

line of snout ; another from occiput, skirting anterior margin of

orbit, to middle of lower preeopeicular limb. Vertical fins spotted

with pale blue, and with a few undulating lines along their base.
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Dorsal and anal with a narrow blue margin, the extreme points of

the produced portions being yellow. Caudal with a very narrow
white margin. Veutrals with a few more or less interrupted blue

lines along the rays.

Length 7^ inches. Creole name " Ignace."

MULLID^.

60. MuLLUs viTTATUs, Forsk.

61. M. BARBERiNUS, Lacep.

62. M. oxYCEPHALUS, Blkr.

63. M. LUTEus, C. & V.

64. M. DispiLURUs, Playf.

65. M. FRATERCULUS, C. & V.

66. M. FLAVOLINEATUS.

M. Jfavolineatus, Lacep. iii. p. 406.

Upeneus flavolineatus, Cuv. & Val. iii. p. 456 ; Riipp, N. W
Fische, p. 101, t. 26. f. 1.

Mulloides Jiavolineatus, Bleek. Nat. Tydschr. Ned. Ind. 1852,

Ceram, ii. p. 697 ; Gunth. Fish. i. p. 403.

Hab. Seychelles ; Bombay ; from Red Sea to Chinese Seas.

^1 . M. CYCLOSTOMA.

M. cyclostomus, Lacep. iii. p. 404, pi. 19. f. 3 (bad).

Scitena heptacanthus, Lacep. iv. pp. 308, 312.

Upeneus cyclostomus, Cuv. .% Val. iii. p. 472; Riipp. N.W. Fische,

p. 101 ; Glinth. Fish. i. p. 409.

Hah, Seychelles ; from Red Sea, through Indian Ocean, to East-

Indian archipelago.

Sparid^.

68. Cantharus grandoculis, C. & V.

69. Lethrinus longirostris, Playf.

70. ? Lethrinus genivittatus.

1 Lethrinus genivittatus, Cuv. & Val. vi. p. 306, pi. 159; Stein-

dachner, Verhandl. zool.-bot. Ges. Wien, 1866, p. 478; Playf. in

Fishes of Zanzib. p. 144.

D. y. A. \. L. lat. 50. L. transv. 5/15.

Diagnosis.—No true molars ; teeth conical, moderately strong.

Height of body equal to length of head, and one-fourth of the total

length. Diameter of eye about one-fourth of the length of the head,

and half that of the snout, which is pointed and conical. The maxil-

lary does not nearly reach the vertical from the anterior nostril.

The interspace between the eyes is about equal to their diameter.
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Third dorsal spine longest, and twice and a half in the length of the

head.

Colour.— Olive, each scale with a darker margin. The naked parts

of the head, including the opercular margin, dark ; a bright pink

spot, half as large as the eye, at the angle of operculum ; sometimes

a small pink blotch at the root of the pectoral, and on the middle of

its superior margin. Caudal with a pink posterior margin.

Length 11 inches. Creole name " L'eclair."

71. Lethrinus ramak, Forsk.

72. L. NEBULOsus, Forsk.

73. L. STRIATUS,

L. striatus, Steindn. Verhandl. zool.-bot. Ges.Wien, 18C6, p. 479,
pi. 5. f. 3 ; Playf. in Fishes of Zanz. p. 145.

A specimen of this species was observed at Seychelles, correspond-

ing exactly to Dr. Steindachner's description, and very distinctly

different from the specimen of L. nebidosus obtained at the same
place. Creole name "L' eclair."

74. L. C^RULEUS, C. & V.

75. L. CROCOPTERUS, C. & V.

7Q. Chrysophrys sarba, Forsk.

77 . Sph^rodon grandoculis.

Scicena grandoculis, Forsk. p. 53.

Chrysophrys graiidoculis, Cuv. & Val. vi. p. 134.

Sphcerodon grandoculis, Riipp. N. W. Fische, p. 113, t. 28. f. 2 ;

Griinth. Fish. i. p. 465.

Hab. Seychelles ; Red Sea.

78. Chrysophrys sarba, Forsk.

ScORPjENID^.

79. SCORP^NA POLYPRION.

Scorpccna polyprion, Bleek. Natur. Tydsch. Neder. Ind. 1849,

Scleroparei, p. 21 ; Verhand. Batav. Gen. xxii. Bali, p. 5 ; ibid.

Sclerop. p. 7 ; Giinth. Fish. ii. p. 115.

Creole name " Laf."

Hab. Seychelles ; East-Indian archipelago.

Teuthidid.'E.

80. Teuthis corallina, C. & V.

81. T. sutor, C. & V.

82. T. ROSTRATA, C. & V.
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83. T. MARGARITIFERA.

Arnphacanthus margaritifera^ C. & V. x. p. 145.

Teuthis margaritifera, Giinth. Fish. iii. p. 317.

Diagnosis.—Height of body rather more than one-third of the

total length. Caudal emarginate, the lobes pointed.

Colour.—Brown, with rather large pale blue spots, those in the

middle of the sides are largest and have brown centres. Fins imma-
culate.

Length 11 inches. Creole name " Cordonnier."

Hab. Seychelles ; East-Indian archipelago.

Berycid^.

84. Myripristis pralinius, C. & V.

85. HoLocENTRUM RUBRUM, Forsk.

86. H. SPINIFERUM, C. & V.

87. H. DTADEMA, Lacep.

88. H. L^vE.

//. Iceve, Giinth. Fish. i. p. 47, pi. 6. f. B.

The specimen from Seychelles differs slightly from those in the

British Museum in the formula of the fins &c. ; the former has :

—

D. 10^. k.\. L. lat. 42. L. transv. 3/8.

Hab. Seychelles ; Louisiade archipelago ; Salomon Islands ; Am-
boyna.

89. HoLOCENTRUM CAUDIMACULATUM.

Holocentrum spiniferum, Cuv. & Val. iii. p. 206, vii. p. 498
;

Rupp. Atlas, Fische, p. 86, t. 23. f. 1 (not N. W. Fische).

Holoeentrus caudiviaculatus, Riipp. N. W. Fische, p. 97.

Holocentrum candimaculatum, Giinth. Fish. i. p. 41.

D. 11114. A. |. L. lat. 40. L. transv. 3/7.

Diagnosis.—Height of body contained thrice and a half, and length

of head thrice and two-thirds in the total length ; interocular space

five times and a half in the length of the head. Operculum with

two flat spines, the upper of which is largest. Third and fourth

dorsal spines longest ; the soft portion higher than the spinous, but

less than half the height of body. The upper maxillary bone does

not reach as far as the centre of eye. Upper caudal lobe longest, and
contained five times and a third in the total length. Third anal

. spine much longer and stronger than the fourth. Length of snout

equal to diameter' of eye.

Colour.—Red, each scale with a vertical silvery crescent-shaped

stripe. A large silvery spot on the back of tail, behind termination

of dorsal, A dark red spot behind angle of prseoperculum. Fins

rosy ; the points of the lobes of the spinous dorsal, the anterior mar-
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gin of soft portion, the exterior margins of caudal, the membrane

between the third and fourth spines of anal, and the superior mar-

gin of pectorals darker. A white red-edged spot at axil of pectorals.

Description of the specimen.—Form rather elongate. Snout long,

equal to diameter of eye. The interocular space is contained five

times and a half in the length of the head ; the two central bony

ridges distant from one another and parallel. The groove for the

process of the intermaxillary bones goes as far back as the anterior

third of the eye, and is equal to the length of the snout. The tur-

binal bone terminates in front in two spines, the upper of which is

directed forward, the lower downward ; it does not cover the inter-

maxillary. The upper maxillary bone reaches below the anterior

third of the eye, the diameter of which is contained thrice and a half

in the length of the head, the operculum and spine included.

All the opercles are striated and denticulated, as also are the sca-

pular and humeral bones.

The prseopercular margin is inclined forwards, terminating in a

large and strong spine, longer than half the margin above it, which

is coarsely denticulated. The opercular spines are broad and flat,

the upper being the longer. Suboperculum entire, except on the

upper third, where the striae are produced beyond the edge. Inter-

operculum strongly and irregularly denticulated.

Dorsal spines moderately strong, the third and fourth longest, but

shorter than the soft portion, which is less than half the height of

body. First spine of anal minute ; the second is one-fifth of the

third ; the third is very long and strong, much more so than the

fourth, or than any other spine or ray in the vertical fins ; it is half

the height of the body, and nearly one-fifth of the total length ; the

fourth can be entirely hidden in the groove of the third. Superior

lobe of caudal longest, and contained five times and one-third in the

total length. Pectorals contained five times and two-thirds in the

same, and about equal to the ventrals ; the spine of the latter is two-

thirds of its length ; the longest ray reaches to the thirteenth scale

of the lateral line, and is remote from the vent.

Scales not striated, but strongly serrated on the edge, and having

numerous pores or perforations.

Length 8^ inches.

Creole name of this and the other species of Holocentrum and

Myripristis, " Lion."

Hab. Seychelles ; Red Sea.

PoLYNEMIDjE.

90. POLYNEMUS SEXFILIS, C. & V.

XiPHIID.E.

91. HisTioPHORXJS BREviROSTRis, Playf.

92. H. GLADIUS.

Scomber gladius, Brouss. Mem. Acad. Sc. 1/86, p. 454, pi. 10.
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Istiophorus gladius, Lacep. iii. pp. 374, .375.

Xijihias ensis, Lacep. ii. p. 296.

Histiophoi'us indiciis, Cuv. &' Val. viii. p. 293, pi. 229 ; Cuv. Reg.
Aiiim. 111. Poiss. pi. 53. f. 1.

H. americaims, Cuv. & Val. viii. p. 303.

H. gladius, Gi'inth. Fish. ii. p. 513.

I am indebted to Mr. Ward for the head, portion of the skin, and
the entire fins of a very interesting specimen of Histiophorus cap-

tured at Alahe. This differs from H. gladius in several important
points, such as the depressed shape of the rostrum, which in H.
gladius is conical and of much greater length ; nevertheless, as my
specimen is so incomplete, and as there is so strong a resemblance
between the two, I hesitate to describe this as a new species. The
following is a description of the specimen :

—
D. 42|7. A. 1116. V. 1. P. 18.

The first three dorsal spines short and closely united to the

fourth, which is roughly granulated and considerably longer than

the produced portion of the rostrum ; the next seven spines do not

differ greatly in length ; the fifteenth to the thirty-sixth are much
produced, the longest being longer than the length of the head ; the

last six are short, the longest being less than half the diameter of

orbit. Second dorsal fin emarginate above ; the first and last rays

longest, and longer than any of the spines after the thirty-sixth.

Second anal similar to second dorsal ; the first is more elevated, the

longest spine being one-half the length of the fourth of the dorsal.

The ventral consists of a single ray, its length is equal to the distance

from the centre of orbit to end of snout. Pectorals much shorter,

about half as long as head. Two conspicuous keels on each side of

base of caudal. The caudal lobes are about one-fourth of the total

length, measured from end of snout to fork of caudal.

The upper profile of head descends nearly in a straight line ; upper

jaw depressed, much broader than deep. The distance from the end
of snout to posterior margin of orbit is about two-thirds of the length

of the entire head. The produced portion of rostrum about equal

to the distancefrom the extremity of the mandible to the posterior

limb of the prceoperculum.

Dermal productions numerous, lanceolate, hidden in the skin.

Membranes of first dorsal fin with numerous round light spots.

Creole name " L'emperenr."

ft. in.

Total length, to fork of caudal 7 8

Length of head 2 9

of produced part of upper jaw 1 2

of upper jaw from angle of mouth .... 2 2
• of pectorals 1

of ventrals 2

Greatest height of dorsal 3

Length of caudal lobes 1 9

Proc. Zool. Sot.--18ti7, No. LV.
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ACRONURIDiE.

93. ACANTHURUS TRIOSTEGTJS, L.

94. A. MATOiDES, C. & V. (Fig. 1.)

A remarkable specimen of this fish was obtained at Seychelles,

with a very protruding profile, approaching that of Naseus ; in other

respects it is identical with the specimens formerly observed on the

east coast of Africa.

Fig. 1.

Acanthiirus matoides.

95. A. VELIFER, Bl.

96. Naseus brevirostris, C. & V.

Carangid.e.

97. Caranx crumenophthalmus.

Scomber ci'umenophthalmus, Bl. t. 343.

Caranx crumenophthalmus, Cuv. & Val. ix. p. 62 ; Giinth. Fish,

ii. p. 429.

C.plumieri, Cuv. & Val. ix. p. 65.

0. mauritianus, Quoy & Gaim. Voy. Freyc. Zool. p. 359.
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C. macrophthalmus, Riipp. Atlas, Fische, p. 97, t. 25. f. 4.

Hab. Seychelles; Mafiritius ; Red Sea; Indian Ocean; Poly-

nesia ; west coast of x\frica ; Atlantic coasts of Tropical America.

98. CaRANX VENATOR, sp. n. (Fig. 2.)

D. 7
V—2'3'

A. 0—1 L. lat. 39.

Diagnosis.—First dorsal little developed, the spines feeble and

hardly connected together by membranes. Anal with sometimes

one, generally no free spine. Teeth in both jaws in a single series

without camnes ; teeth on vomer, palatine bones, and tongue.

Height of body contained thrice and a third in the total length

;

length of head four times and three-quarters iu the same. Breast

naked. Lateral line slightly bent, becoming straight in the vertical

from middle of soft dorsal. Plates strong, occupying nearly the whole

of the straight portion. Snout subtruncated, lower jaw not promi-

nent. Maxillary reaches the vertical from anterior margin of orbit.

Fie. 2.

Caranx venator.

Colour.—White, bluish above, with a few small yellow spots scat-

tered over the body. No opercular spot. Posterior margin of caudal

blackish. During life there are several broad transverse bands on the

side, as in C. sj)eciosus ; but these invariably disappear after death.

Description of specimen.- -Body compressed, elliptical ; the upper

profile of the head much more curved than the lower one (in which
respect it differs from C. helvolus). The greatest depth is between

the origin of the soft dorsal and anal fins, where it is contained thrice
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and a third in the total length. Head longer than high, its length

contained four times and three-quarters ifi the same. Eye mode-
rately large, its diameter contained once and a half in the length of

the snout, which is obtuse. Lower jaw not prominent ; cleft of

mouth slightly oblique, low down in snout. Maxillary reaches to,

or slightly beyond, the vertical from front margin of orbit. The
interorbital space is equal to the length of the snout. Diameter of

the eye contained four times and a half in the length of the head ;

no adipose eyelid. Teeth in both jaws in a single series, without

canines ; those on the vomer in a rather large tetrahedral patch,

those on the palatines and tongue in elongated bands.

The first dorsal is little developed, the spines feeble, and hardly

connected together by membranes ; its origin is nearer to the roots

than to the points of the ventral fins. The origin of the second

dorsal is nearer to the snout than to the fork of caudal ; its anterior

rays, as well as those of anal, produced (in this also it differs from

C. heholus). Caudal deeply forked ; the lobes are equal, their

length contained four times and a half in the total length ; a keel on

each side of its base. Soft anal similar to soft dorsal. Ventrals in-

serted behind the pectorals, and reaching a little beyond vent ; their

length is contained thrice and a half in that of the pectorals, which

are long, falciform, and extend to the seventeenth dorsal ray.

Scales small, breast naked. Lateral line slightly arched, becom-

ing straight below the sixteenth dorsal ray ; the straight portion is

armed with about thirty-nine spiniferous plates, those on the free

portion of the tail being very strong and well developed.

Length 16 inches. Creole name " Carangue chasseur."

99. Caranx hasseltii, Blkr.

100. C. XANTHURUS, K. & V. IL

101. C. voMERCM'S, Playf.

102. C. MAI.ABARICUS, Schu.

103. C. BAJAn, Forsk.

104. C. FULvoGUTTATUS, Forsk.

105. C. SPECiosus, Forsk.

106. C. RTJPPELLII, Gthr.

107. C. MELAMPYGXJS, C. & V.

108. C. SANSUN.

Scomber sansun, Forsk. p. 56 ; Russell, ii. p. 33, pi. 144.

Caranx sansvn, Riipp. Atlas, Fische, p. 101 ; N. W. Fische, p. 48,

t. 13. f. 3 ; Giinth. Fish. ii. p. 447.

Hah. Sevchelles ; Mauritius : Red Sea ; const of India.

109. C. ARM ATTis, Forsk.



1867.] THE FISHES OF SEYCUKLLES. 861

110. SeRIOLICHTHYS BIPINNULATUS, Q. & G.

111. ChoRINEMUS TOLOO.

Toloo-parah, Russell, ii. p. 29, pi. 137.

Lichia toloo-parah, Eiipp. Altas, Fische, p. 91.

Chorinemus toloo, Cuv. & Val. viii. p. 377 ; Giinth. Fish. ii. p. 473.

Hab. Seychelles ; Red Sea to Indian Ocean.

112. Trachynotus ovatus, L.

113. T. BAiLLONiT, Lacc'p.

IH. PlATAX VESPERTILIO, Bl.

115. p. teira, Foi'sk.

116. P. orbicularis.

Ghcetodon orbicularis, Forsk. p. .^9.

C. pentacanthus, Lacep. iv. p. 454, pi. 9. f. 2.

Platax orbicularis, Cuv. & Val. vii. p. 232 ; Riipp. Atlas, Fische,

p. 67, t. 18. f. 3; Gunth. Fish. ii. p. 490.

P. pentacanthus, Cuv. & Val. vii. p. 235.

Creole name of all the species of Platax "^ Poule d'or."

Hab. Seychelles; Red Sea; East-Indian archipelago; north-west

coast of Australia.

117. EauuLA fasciata.

Equula fasciata, Russell, i. p. 51, pi. 6>^.

Clupea fasciata, Lacep. v. p. 463.

Equula filigera, longispinis, carak, et fasciata, Cuv. cSt Val. x.

pp. 92-97, pi. 84.

E. fasciata, Giinth. Fish. ii. p. 498.

Hab. Seychelles ; Red Sea ; Indian Ocean and Archipelago.

118. Gazza minuta, B1.

CoRYPHiENlD.E.

119. Coryph.ena hippurus, L.

scombrid.e.

120. Scomber MicROLEPiDOTUs, Riipp.

121. ThYNNUS THUNNINA, C. & V.

122. echeneis naucrates, l.

Trachinid^.

123. SiLLAGo siHAMA, Forsk.

Pediculati.

124. Antennarius marmoratus, Gthr.
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125. A. MULTIOCELLATUS.

Chironectes multiocellatus, Cmv. & Val. xii. p. 420.

Antennarms leucosoma, Bleek. Nat. Tydschr. Ned. Ind. 1854,

Floris, p. 328.

Chironectes leprosus, Eyd. & Soul. Yoy. Bonite, Zool. i. p. 187.

Antennarius multiocellatus, Giinth. Fish. iii. p. 194.

Var. «. D. 3|13. A. 7. P. 10.

Colow.—Blackish, marbled with lighter and with red ; the upper

part of the body with numerous large black ocelli, the lower part

thickly covered with small black spots. Four large black ocelU

along the edge of the soft dorsal, two on anal, and four on caudal.

Length 5 inches.

Var. b. D. 3|12. A. G. P. 10.

Colour.—Whitish, dotted all over with blackish, especially on the

belly ; three or four large spots on the sides, one at the base of the

third dorsal spine, three along the margin, and two along the base of

anal, and three arranged as a triangle on the caudal.

Length 4 inches.

Hab. Seychelles ; Caribbean Seas ; East-Indian archipelago

;

Sandwich Islands.

GOBIID^.

126. GOBIUS ORNATUS.

Gobius ornatus, Riipp. Atlas, Fische, p. 135; N.W. Fische, p. 137;

Giinth. Fish. iii. p 21.

G. ventralis (Ehrenb.), Cuv. & Val. xii. p. 113.

6r. interstinctus, Richards. Voy. Ereb. & Terr. Fish. p. 3, pi. 5.

f. 3-G.

Hab. Seychelles ; Red Sea ; East-Indian archipelago ; Philippine

Islands ; north-west coast of Australia.

127. G. CANiNus, C. & V.

128. Periophthalmus koelreuteri, C. & V.

129. Eleotris ophiocephalus, K. & v. H.

130. E. fusca, Schn.

131. E. soaresi, Playf.

132. E. cyanostigma.

? Eleotris cyanostigma, Bleek. Natur. Tydschr. Nederl. Ind. 1855,

Kokos, iv. p. 452 ; Giinth. Fish. iii. p. 119.

1 Eleotriodes cyanostigma, Bleek. Enum. Sp. p. 112.

D. 6^. A. |. L. lat. 26-28.

Diagnosis.—The third dorsal spine produced into a filament.

Nine series of scales between the root of posterior dorsal and anal.
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Head scaly, with tlie exception of the snout. Body compressed.
Height of body equal to length of head, and a quarter of the total

length. Eyes close together, the diameter of one of them being
longer than the snout, and one-third of the length of the head. Jaws
equal ; the maxillary hardly extends beyond the anterior margin of
the eye. Teeth in villiform bands, those in the outer series being
enlarged. No canines in the lower jaw. Scales ctenoid.

Colour.—Greenish, marbled and spotted with darker and lighter,

each scale with a silvery dot. Vertical fins brownish ; the second
dorsal, anal, and caudal with silvery spots.

Length Ig inch,

Hab. Seychelles ; East-Indian archipelago.

Blenniid^.

133. Salarias vermiculatus, C. & V.

134. S. FASCIATUS, Bl.

SPHYR^NIDiE.

135. Sphyr^na jellq, Russ.

136. s. commersonii.

iS. commersonii, Cuv. & Val. iii. p. 352 ; Giinth. Fish. ii. p. 338.

Hab. Seychelles ; Mauritius ; East-Indian Ocean.

Atherintd^.

137. Atherina pinguis.

Atherina pinguis, Lacep. v. p. 372, pi. 11. f. 1 ; Bleek. Act. Soc.

Sc. Indo-Neerl. viii. Sumatra, viii. p. 24 ; Giinth. Fish. iii. p. 399.

A. affinis, Benn. Proc. Comm. Zool. Soc. i. 1831, p. 166.

A. pectoraUs, Cuv. & Val. x. p. 447.

Hab. Seychelles ; east coast of Africa ; Bombay ; coast of Au-
stralia.

138. A. afra.

A. afra, Peters in Wiegm. Arch. 1855, p. 244 ; Giinth. Fish. iii.

p. 378.

Hab. Seychelles ; Mozambique.

MuGILIDiE.

139. MuGiL axillaris.

IMugil axillaris, Cuv. & Val. xi. p. 131.

Mugil axillaris, Bleek. Natur. Tydsch. Ned. Ind. iv. 1853, p. 266 ;

Act. Soc. Sc. Indo-Neerl. viii. Sumatra, ix. p. 3 ; Giinth. Fish. iii.

p. 444.

M. parsia, Bleek. Natur. Tydsch. Ned. Ind. iii. 1852, p. 166.

Hah. Seychelles; Mauritius; East- Indian archipelago.
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140. J\r. C^RTJLEO-MACULATUS, LaCCp.

141. M. TROSCHELII.

M. troschelii, Bleek. Nat. Tydschr. Ned. Ind. xvi. p. 277; Act.

Soc. Sc. Indo-Neerl. vi. Sumatra, viii. p. 80; Giinth. Fish. iii. p. 448.

Hab. Seychelles ; Ceylon ; East-Indian archipelago.

FiSTULAUIID.E.

142. FlSTULARLV SERRATA, Bl.

Centri8c:io.e.

143. Amphisile punctulata, Bianc.

Labyrinthici.

144. OsPHROMENUS olfax, Comnicrs.

PHARYNGOGNATHI.

PoM AC EN T R I D,«

.

145. PoMACEiNTKUS BANRANENSIS, Blkr.

146. Glyphidouon ccelestinus, Soland.

147. G. SEPTEMFASCIATUS.

G. sejitemfusciatus, Cuv. & Val. v. p. 463 ; Giinth. Fish. iv. p. 40.

The specimens obtained at Seychelles do not materially differ from

those previously described, except in the great width of the inter-

orbital space, which is once and a half the diameter of the eye.

Length 8 inches.

148. G. soRDiDus, Forsk.

149. Heliastes cinctus, sp. n.

D.
J|.

A. ^. L. lat. 29. L. transv. 2/8.

Diagnosis.—Height of body contained twice and a half in the

total length, or twice in tliat without caiidal ; the length of the head
is contained four times and two-thirds in the former, or thrice and
three-fifths in the latter. Teeth in the jaws in a single series, with an

outer series of larger ones in the front of the lower jaw. Width of

praeorbital more than half the diameter of the eye. Breadth of in-

terorbital space equal to the diameter of the orbit. Posterior limb of

prseoperculum straight, not emarginate ; the cheek-scales are in three

series, and do not cover the prseopercular margin. Preeorbital naked.

Spines of dorsal slender, the middle being slightly longer than the

})Osterior ones ; they decrease gradually in length from the seventh to

the first; the soft portion is higher than long; one of the longest

rays is more than once and two-thirds the length of the longest spine.
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Caudal forked, with the lobes rounded. Second anal spine longer

than any of the dorsal.

Colour.—Dark violet, with a yellowish transverse band crossing

the body below the filth and sixth dorsal spines, its breadth is equal

to that of two lateral series of scales ; in immature specimens ( 1 inch

long) it crosses the entire body ; in adults (3'9 inches) it extends

over the upper two-thirds of its height. Dorsal fin yellowish, with

a black margin ; a black white-edged ocellus on the base posteriorly,

extending on to the top of the tail ; and in immature specimens a

large similarly coloured ocellus on the last spines, extending slightly

on the body. Caudal yellowish, with a brighter cross band near the

base. Anal and ventrals blackish. Pectorals yellow, with a small

spot on axil.

Labrid.e.

loO. Cheilinus trilobatus, Laccp.

151. C. PUNCTATUS, Benn.

152. C. FASCIATUS, Bl.

153. Epibulus insidiator. Pall.

154. Stethojulis strigiventer, Benn.

155. JULIS LXJNARIS, L.

156. J. TRILOBATA, Lacc'p.

157. CoRis cuviERi, Benn.

158. C. FORMOSA, Benn.

159. C. ANNULATA, Lacep.

160. SCARtCHTHYS AURITUS, K. & V. H.

161. S. C.ERULEOPUNCTATUS, Riipp.

162. CalLYODON VIRIDESCENS, Riipp.

163. PsEUDOSCARUS HARiD, Forsk.

164. P. MACuLOsus, Lacep.

165. p. DUSSUMIERI, C. & V.

166. p. NUCHIPUNCTATUS, C. & V.

167. p. CYANOGNATHUS, Blkr.

168. p. FALCiPiNNis, sp. n. (Fig. 3, p. 866.)

^•T.' A.f p. 14.

Closely allied to P. janthochir, but differing from it in coloration

and ill the shape of the pectoral fin, which, in this species, is falci-
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form, with the point rounded, and unusually long, reaching to the

origin of the anal.

Diagnosis.— Jaws green, rather strong, with a posterior conical

tooth in the upper jaw. Lips broad, covering more than half of the
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upper jaw. Forehead straight. Two series of scales on the cheek,

with a single one below, the lower prseopercular limb being entirely

naked. Caudal with the lobes much produced. Pectorals long,

reaching to anal, falciform, with the point rounded.

Colour.—General colour of the body dirty green, each scale with

a brownish margin. A broad green patch on the head below the

eye, continued as a band across the snout, above the upper lip and
below the lower one, leaving the lips and an irregular spot on each

side of the symphysis of the lower jaw of a dirty fawn-colour ; it is

also continued as a patch on the body, between the roots of the pec-

torals and ventrals, and as a series of spots from the latter to the

origin of the anal. Dorsal blue, with vertical yellowish bars on the

membranes. Anal bluish green, with a narrow, wavy, yellowish

median band. Caudal green, with a broad yellowish band along

each lobe. Ventrals with a similar band parallel to the first ray.

Length 19 inches.

169. Gerres lineolatus, Gthr.

170. G. argyreus, Forst.

Scicena argyrea, Forster.

Gerres ivaigiensis, Quoy & Gaim. Voy. Freyc. Zool. p. 292.

G. argyreus, Cuv. & Val. vi. p. 478 ; Gunth. Fish. iv. p. 263.

The specimens from Seychelles have the second dorsal spine two-

thirds of the height of the body. Creole name " Beau temps."
Hub. Seychelles ; Mozambique ; Red Sea ; East-Indian archipe-

lago ; Port Jackson.

171. G. POETi, C. & V.

Pleuronectid.e.

172. Rhomboidichthys pantherinus, Riipp.

1 73. Plagusia marmorata, Blkr.

PHYSOSTOMI.

SlLURID^.

174. Plotosus anguillaris, B1.

scomberesocid^.

17.^. Belone annxjlata.

Behne annidata, Russell, pi. 17.T ; Cuv. & Val. xviii. p. 447,

pi. 550; Cant. Mai. Fish. p. 244; Giinth. Fish. vi. p. 240.

Hab. Seychelles ; Indian Ocean ; Friendly Islands.

176. Hemiramphus dussumieri, C. & V.

177. H. georgii, C. & V.
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1/8. H. DISPAR.

H. dispar, Cav. & Val. xix. p. 58, pi. 558 ; Bleek. Natur. Tydsch.

Ned. Ind. vi. p. 498 ; Gunth. Fish. vi. p. 274.

Zenurchopterus dispar, Bleek. Nat. Tydsoh. Ned. Ind. iii. p. 164.

Creole name " Aiguille."

Hab. Fresh waters of Seychelles ; East Indies.

179. EXOCCETUS EVOLANS, L.

180. E. SOLANDRI, C. & V.

181. E. AFFINIS.

E. affiiiis, Giinth. Fish. vi. p. 288.

Hab. East coast of Africa, between Cape Guardafui and Sey-

chelles ; Atlantic.

Cyprinodontid.e.

182. Haplochilus playfairii, Gthr.

Clupesocid^.

183. Butyrinus glossodontis, Forsk.

GONORHYNCHID.E.

181. LuTODEiRA CHANOs, Forsk.

185. L. chloropterus.

Jj. chloropterus, Russell, pi.

Chanos chloropterus, Cuv. & Val. xix. p. 195.

Russell states that this fish is found only in water entirely fresh,

and never in that which is even brackish. Valenciennes observes,

" Cette observation se rapporte a celle faite aux Sechelles sur una

autre espece donnee par M. Dussumier."

I have observed two species of this genus in considerable numbers

at Seychelles, but never in fresh water. They are generally captured

in drawing the seine on the sandy beaches of the various islands, and

sometimes in bays which receive the small mountain-streams, which

are the only fresh water found there.

Clupeid^.

186. Alosa venenosa, C & V.

187. Engraulis boelama, Forsk.

Anguillid^.

188. Anguilla amblodon, Gthr.

MuRiENID.^.

189. MuRyENA chlorostigma, Kp.

190. M. NUBiLA, Richards.
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191. M. VARIEGATA.

M. variegata, Forster, Des. An. p. 181 ; Rich. Zool. Ereb. & Terr.

Fish. p. 94, t. 47. f. 11-16.

M. ophis, Rupp. Atlas, Fische, p. 1 16, t. 29. f. 2.

Pcecilophis varieffata, Kaup, Cat. Ap. Fish. p. 98, t. 13. f. 6, 7.

Echidna variegata, ]i\^ek. Atl. Ichth. Muraen. p. 80, t. 168. f. 2.

Hab. Seychelles; Indian Ocean.

PLECTOGNATHI.

OSTRACIONID.E.

192. OsTRACioN ARCus, Schn.

Gymnodontid^.

193. DiODON RETICULATITS, Will.

194. Tetrodon argenteus, Lac^p.

195. T. LATERNA, Richards.

196. T. STELLATus, Laccp.

197. T. iMMACULATUs, Lacep.

Balistid.e.

198. Balistes NIGER, Osbcck.

199. Aleuteres scriptus, Osbeck.

LOPHOBRANCHII.

200. Syngnathus fasciatus. Gray.

201. S. BIACULEATUS, Bl.

CHONDROPTERYGII.
202. Carcharius actjtus.

Carcharius acutns, Riipp. N. W. Fische, p. 6.5, pi. 18. f. 4 ; Miill.

& Henle, Flag. p. 29 ; Cant. Mai. Fish. p. 399 ; Dum. Hist. Poiss.

i. p. 34.0.

Snout pointed, the distance between its extremity and the nostrils

equals two-thirds of the distance of the latter from the angles of the

mouth. The first dorsal nearer to the pectorals than to the ventrals
;

the posterior edge of the former emarginate, their breadth is two-

thirds of their length. Base of anal about once and a half the length

of that of second dorsal. Distance between caudal and anal double
the length of the base of the latter. Caudal low, the superior lobe

very obliquely cut at the free extremity, which has a cutaneous fold.

—A. Dum.
Creole name " Kequin."

Hah. Seychelles ; Indian Ocean ; China ; lirazil.
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203. Carcharius bleekert.

Carcharius {Pi-ionodon) bleekeri, Dum. Hist. Poiss. i. p. 367.

Prseocular portion of snout a little less than the width of the inter-

ocular space. Nostrils equidistant between the point of the snout

and the anterior of the mouth. Teeth different in each jaw ; those

in the upper jaw are oblique, with a reentering angle on the exterior

side, and are denticulated both on the point and base ; those in the

lower jaw are straighter and more finely denticulated. The first

dorsal commences a short distance behind the interior angle of pec-

torals, and is more than four times as high as the second, which is

situated immediately above the anal, and, like it, has the posterior

angle much prolonged. Caudal one-fourth of the total length ; its

upper lobe is twice the length of the lower one. The extremity of

the pectorals, particularly underneath, the superior angle of the

second dorsal, but not the first, and the angle of the inferior lobe

of caudal are marked with deep black.

—

A. Dum.
Length 3' 10".

Hub. Seychelles ; Pondicherry.

Two typical specimens of this species exist in the Paris Museum
;

length respectively \^'3\ and 0"''78.

204. Zyg^na malleus, Shaw.

Creole name " Marteau."

205. Tri^nodon obesus.

Squalus obesus, Riipp. N. W. Fische, p. 64, pi. 18. f. 2.

Tricenodon obesus, Miill. & Henle, Plag. p. 55, pi. 20 ; Dum. Hist.

Poiss. i. p. 386.

Snout short, rounded. Nostrils equidistant between the anterior

edge of the mouth, which is broader than high, and the extremity of

the snout. They have a transverse valvule, small, and without cirrhus.

Teeth with an elongated median point, and with one or two toothlets

on each side of the base ; some have a double toothlet on the inner

side. First dorsal nearer the ventrals than the pectorals. Anal
opposite, and nearly equal to the second dorsal. A semicircular

groove at the top of the root of the caudal. Lower caudal lobe about
half as long as the upper.

General colour grey ; the superior angle of both dorsals and the

points of both caudal lobes of a milky white.

—

A. Dum.
Creole name " L'endormi."

Hab. Seychelles ; Red Sea.

206. Galeocerdo tigrinus.

Galeocerdo tigrinus, Miill. & Henle, Plag. p. 59, pi. 23 ; Dum.
Hist. Poiss. i. p. 393.

Snout flat, rounded, and rather short. Nostrils lateral, equi-

distant between the extremity of the snout and the anterior of the

mouth. Circular spout-holes behind the eyes. Median tooth of
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both jaws smooth at the point, denticulated at the base ; the others

strongly denticulated along the entire edge. First dorsal much
nearer the pectorals than the ventrals ; the base of the second once

and a half as long as that^of the anal. Lower caudal lobe short,

hardly a third of the length of the upper one.

Colour yellowish grey, darker superiorly, marked with spots and
vertical bands of a darker colour on the back, sides, and tail ; on the

last they are rounded.

—

A. Bum.
Creole name " Damoiselle."

Hab. Seychelles; Indian Ocean.

207. Rhynchobatus l^vis.

Rata djeddensis, Forsk, p. 18. no. 17.

Rhinobatus Icevis, BL Schn. p. .354, pi. 71 ; Russell, pi. 10.

R. djeddensis, Riipp. Atlas, Fische, p. 54, t. 14. f. 1.

Rhynchobatus IcBvis, Miill. & Henle, Plag. p. Ill ; Dum. Hist.

Poiss. i. p. 433.

Snout long, pointed. Nostril very oblique, the interior angle

almost reaching the anterior margin of mouth ; their length is one-

fourth more than the space between them, and three times that

between their external angle and the edge of the disk. The pec-

torals have their exterior angles almost right ones. The superior

lobe of the caudal is a third longer than the inferior one.

The colour varies with age. Young examples have a yellowish-

olive ground and a small brown spot on each side of the end of the

snout ; a band of the same colour on the edge of the eyelid ; a large

brown spot surrounded with small Ones on the root of each pectoral;

white spots on the rest of the body, those on the flanks being some-
times disposed in bands. In mature specimens these markings dis-

appear, and the fish assumes a uniform brown colour.

—

A. Dum.
Creole name "Violon."
Hab. Seychelles ; Red Sea ; Indian Ocean.

208. Urogymnus asperrimus.

Raja asperrima, BL Schn. p. 367. no. 24.

Urogymnus asperrimus, Miill. & Henle, Wiegm. Arch. 1837,

p. 400, 434 ; Dum. Hist. Poiss. i. p. 580.

Anacanthus asperrimus, Miill. & Henle, Plag. p. 157, pi. 60.

Disk ovate, rhomboidal, almost as broad as long, the exterior and
posterior angles rounded. Snout slightly prominent ; its length in

front of eyes is equal to the interorbital space. Tail hardly longer

than the disk, having a groove on its lower side containing a cuta-

neous fold.

The middle of the upper surface from the interorbital space to the

tail, and for more than one-third of its breadth, covered with a mo-
saic of tubercles closely set together, between which rise here and
there spines with stellated bases, the branches of which, frequently

divided, surround several of the adjacent tubercles. On the re-

mainder of the disk there are scattered pointed tubercles, often as
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large as the others, but with a circular or oval base. Underside

smooth.
Colour above yellovi^ish green ; below white.

—

A. Dum.
Hah. Seychelles ; Indian Ocean.

209. Trygon uarnak, Forsk.

The specimen obtained at Seychelles differed only from that found

at Zanzibar in having much smaller tubercles on the median region

of the back, and in having the upper surface immaculate.

210. Hypolophus sephen.

Ruja sepheii, Forsk. p. 17 ; Russell, i. p. 2, pi. 3.

Trygon sephen, Riipp, iVtlas, Fische, p. 52.

T. forskalii, Riipp. ib. p. 53, pi. 13. f. 2.

Hypolophus sephen, Miill. & Henle, Flag. p. 1/0; Dum. Hist.

Poiss. i. p. 61(3.

Disk rhomboidal, broader than long, the edge almost straight or

slightly convex ; angles rounded, except the anterior, which is very

obtuse. Ventrals united on the median line ; the anterior angle

rounded, the exterior one sharp. Tail about twice and a half as long

as disk, depressed as far as the spine, below which commences a cu-

taneous fold, which occupies about a third of the lower edge. Supe-

rior median region from head to tail covered with scales closely placed

together. On the middle of the scapular region there are three

tubercles much larger than the others.

Colour above of a reddish brown, except the scaly portion, which

is leaden grey. Lower parts light; caudal fin dark.

—

A. Dum.
Hab. Seychelles; Red Sea ; Indian Ocean.

211. iExOBATIS NARINARI.

Narinari brasiliensibus, Marcgrav, Hist. ver. Natur. Brasil. in

Piso Hist. Nat. Brasil. pp. 175, 176.

Raja quinqueaculeata, Quoy & Gaim. Voy. Freyc. p. 200, pi. 43.

f. 3.

Eel tenkee, Russell, i. pi. 18.

Myobatis celtenkee, Rupp. N.W. Fische, p. 70, pi. 19. f. 3 (teeth)

Stoasodon naritiari, Cant. Mai. Fish. p. 1416.

jEtobatis narinari, Miill. & Henle, Flag. p. 179; Dum. Hist.

Poiss. i. p. 641.

Disk twice as broad as long, the anterior edges a little convex, the

posterior ones concave. Anterior angle pointed, posterior one

rounded. Snout with an obtuse prominence, broader than long.

Lobes of nasal valvule broad, rounded and toothed on their free

edges. Dental plate on lower jaw curved, prominent. Caudal fin

commencing on the level of the extremity of the insertion of the

ventrals. Tail three or four times the length of disk.

Colour brown, with round white spots edged with black distri-

buted irregularly over the back. Lovifer side white.

Hub. Sevchelles ; Brazil; Red Sea ; Indian Ocean.
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7. Note on the Nijmphalis Caledonia of Hewitson.

By Arthur G. Butler^ F.Z.S.

In the first part of his 'Exotic Butterflies '

(p. 86, pi. 43. f. 3, 4)

Mr. Hewitson has described and figured a new Butterfly under the

name oi Nymphalis Caledonia (incorrectly printed calydonia). It is

one of the most beautiful of the species of Nymphalidce, and has until

quite recently been unique in the collection of Mr. K. R. Wallace.

Mr. Hewitson says of this insect, "This glorious butterfly is be-

yond description. Both of the posterior wings are so much injured

that I have had to imagine part of the outer margin, but have little

doubt that, if we ever have the good fortune to see a perfect example,

it will prove to be of nearly the same form as N. berenice of Drury."

As it has fallen to my lot to see the second specimen of this beau-

tiful species in the collection of Lieutenant H. Roberts, I have

asked his permission to figure the hind wing ; he has kindly con-

ceded to my wishes, and I am thus enabled to give a correct drawing

of the outline*.

The hind wings of A^. Caledonia are certainly somewhat similar to

those of the female of A'', bei-enice ; they, however, more nearly re-

semble those of Prothoe. francki (^Nymphalis franck of Godart) :

moreover the markings and general colouring of the underside ap-

pear to be a modification of the markings and colouring of that spe-

cies ; therefore, though A'^. berenice and A^. Caledonia have hitherto

been looked upon as species of Charaxes (Nymphalis of Westwood),
and are as such included in my monograph of that genusf, I should

recommend. that they be henceforth referred to the genus Prothoe,

the great size of the thorax being the only character that I can dis-

cover to warrant their admission into the genus Charaxes.

Hind wing of Nymphalis Caledonia.

The synonymy of A^. Caledonia must therefore stand as follows :

—

Prothoe Caledonia.

Nymphalis calydonia (misprint), Hewitson, Exot. Butterf. i. p. 86,

pi. 43. f. 3,4 (1855).

* Since writing the above a third specimen has arrived from Labuan (Borneo).

It is now in the collection of Mr. Hewitson.

t P. Z. S. 1865, pp. 637, 638.

Proc. Zool. Soc— 1867, No. LVI.
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Charaxes calydonia, Butler, P. Z. S. 1865, p. 638.

Hnb. Malacca {Colls. Wallace, Roberts, and Hewitsori).

The specimen of this butterfly lent to me by Mr. Roberts differs

from that figured by Mr. Hewitson in its greater size, and in having

the upperside of the hind wing more suffused with greenish : on the

underside the markings are sHghtly different, the basal red bands

being broader, the central band whiter, tlie discal red band nar-

rower, darker, and rather more irregular, the submarginal green

band duller, and the blue lunulate line more irregular and not so

deeply margined with black ; the large black caudal spot is, of course,

wanting in the original fia;ure.

8. Additional Observations on the Species of Cats {Felidte)

in the British Museum. By Dr. J. E. Gray, F.B.S.,

V.P.Z.S., F.L.S., &c.

The following memoranda were accidentally omitted from my
former paper on the Cats in the British Museum (see P. Z. S. 1867,

p. 258).

To the species of the restricted genus Felis mentioned in the

former paper I may add the Manul (Felis maiiul of Pallas). This

was regarded as a new species by Mr. Hodgson under the name of

Felis nigropectus, and is beautifully illustrated in the drawing of his

Nepalese animal in the British Museum. In the British Museum also

is a fine specimen of this Cat, presented by Mr. Hodgson, under the

latter name. It has many characters in common with the other wild

species of the restricted genus Felis ; but it is at once known by its

very long, soft hair, the pale whitish colour only varied by a slight

black wash on the upper part of the legs and the black on the chest.

Fischer, who only worked from books, considers it a variety of Felis

domestica ; but it is a very distinct and well-marked species.

The Wild Cat of Europe {Felis catits) is distinct from the African

and Asiatic species of the restricted genus Felis in the British Mu-
seum. It is at once known by its thick cylindrical truncated tail

;

but it is so well known, and has been so often described, that I need

not add any further observations respecting it. It is said that it

breeds with the domestic Cat, and that the skull of the hybrid, as

well as the coloration of the fur, is more or less modified by the in-

terbreeding.

Having confidence in the declaration of M. F. Cuvier, that the

skins he had received from Malabar were exactly like those of the

animal named by M. Geoffroy in the Museum Catalogue F. chaus

which came from Egypt, and with those that M. F. Cuvier figured and

described under the same name that were received from North Africa,

and also in Mr. Edward Blyth's observation (see P. Z. S. 1863,

p. 181), that "the Egyptian specimen (of F. chatis) now living in

the Society's Gardens is absolutely similar to the common animal of

Bengal," 1 was misled and adopted their conclusion.
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These authors must have examined their specimens very cursorily,

and cannot have paid any attention to the length of the tail and the

distribution of the bands when present. It will be seen by my pre-

ceding observations, founded on the examination of the specimens

in the British JNIuseum received from all parts of Africa—from Tunis

and Egypt in the north, Abyssinia in the east, and the Cape of

Good Hope in the south, that these Cats are all of one species, and of

a species easily distinguished from the Chaus of Asia by the greater

length and development of the tail.

Of the genus Chans (as defined by the shortness of the tail),

which appears to be confined to Asia, there are what I am inclined

to regard as three distinct species in the Museum Collection.

The largest species is the animal that I figured in the ' Illustra-

tions of Indian Zoology ' under the name of Felis affinis, having
convinced myself that it was a distinct species years ago, when I was
studying the animals of India from the Hardwicke Collection of

Drawings. I have little doubt that this is the Cat described and
figured by Pallas in the ' Zoographia Rosso-Asiatica,' t. 2, under
the name of Felis catolynx. It is certainly the Lynciis erythrotis

of Hodgson, whose drawings for his ' Nepal Fauna' contain several

good figures of it. It may be the Felis kutas of Pearson. It inha-

bits, according to Mr. Hodgson, the central and lower regions of

Nepal. There is a well-stutfed adult specimen of this Cat in the

British Museum ; it is a magnificent animal.

It is known by the bright yellow colour of the fur, without any,

or with only very indistinct, indications of darker streaks across the

body, which, when present, are only to be seen when the body is

looked at at certain angles.

Giildensladt's (Nov. Comm. Acad. Petrop. xx. p. 483, t. 14) de-
scription and figure of the Felis chaus from the shores of the Caspian
agree with this animal in most particulars, and represent the short tail

of the genus Chaus, the tail being rather more than one-fourth of the

entire length of the body, or one-third of the length of the body and
head (30-1-11). The fur is described as "fusco-lutescens, guise et

regionis umbilicalis albidus
; pectoris et abdominis dilute rufescens."

In the figure the under part is represented as much paler than this

description justifies, or than may have been intended. Otherwise it

is a good representative of the Nepal animal. I have not seen any
specimen from the Caspian. The red ear is common to the Nepal
F. affinis and most specimens of F. caUgata from Africa.

In the British Museum there are two small specimens of the genus
Chaus with short tails from India which have more distinct dark
bands across their body and legs, and which are without doubt the
Cats that MM. F. Cuvier and Blyth have confounded with the
longer-tailed Felis nianiculata of Africa.

This Cat was figured, from a specimen then alive in Exeter Change,
under the name of the Bangalore Cat {F. chaus), in my ' Spicilegia

Zoologica,' t. 2. f. 1. It is probably the Felis jacqueinonti of M.
Isidore Geoffroy, in the ' Zoology to Jacquemont's Voyage,' the skull

of which is figured t. 3. f. 1. Unfortunately the specimens in the
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Museum are few in number, and not in a very perfect state ; but I

can scarcely tbink tbat tbis Cat can be tbe young state of Felis

affinis from Nepal. It is doubtless tbe Cat tbat Mr. Blytb con-

founds witb tbe Egyptian Cat {F. chuus, Geoff.), stating tbat it is

"tbe common animal of Bengal" (see P. Z. S. 1863, p. 186), and

tbat, as in tbe case of many common animals, its skins are rarely

brougbt to Europe. It seems spread over various parts of India, as

tbe specimens in tbe Britisb Museum were sent from tbe Matoralla

territory by Sir Walter Elliot, and from Gangootra.

The tbird species of Chaus in tbe Britisb Museum is tbe beautiful

animal tbat I figured in tbe ' Illustrations of Indian Zoology ' as

Felis ornata. Tbe small specimen of tbe species in the British

Museum js not in a very good state. Chaus ornutus is of a pale,

more or less bright, yellow-brown colour, with transverse bands of

nearly uniform-sized roundish blackish spots on tbe body. The
spots are larger, darker, and closer together on the thighs and upper

))arts of tbe legs. The tail has some black rings near the end, and

a small black tip.

Hab. Northern India {Capt. Boys).

This does not appear to be a common Cat in India, as we have

only received a single half-grown example, which was purchased at

the sale of Capt. Boys's specimens ; and I do not find it described in

any systematic work, nor do I recollect to have seen any specimens

of it in continental collections.

In his crude paper on the Asiatic species of the genus Felis (P.Z.S.

18G3, p. 185), Mr. Blytb places Felis ornata under Felis torquata,

observing that tbe figure is "very bad." If he had compared»the

specimen in the British Museum with tbe figure, he must have re-

versed tbis note ; for it is very characteristic, but is taken from a

larger and brighter specimen. Mr. Blytb, when be saw the speci-

men in tbe Museum collection, in his usual oflFhand manner, said it

is only one of the numerous varieties of the common Indian Cat.

Tbis species is quite distinct from the Cat tbat Sir William Jardine

afterwards figured as Felis ornata in the 'Naturalist's Library,'

Felidce, t. 28.

9. Notice of a New Species of American Tapir, with Ob-

servations on the Skulls of Tapirus, Rhiuochosrus, and

Elasmognathus in the Collection of the British Museum.

By Dr. J. E. Gray, F.R.S., V.P.Z.S., F.L.S.

(Plate XLII.)

The British Museum having recently received the skulls of some

specimens of American Tapirs in different states of development, I

have been induced to reexamine the series of skulls in the collection,

and herewith send the notes which I have made during the process.

Mr. Sclater has kindly presented to the Museum the skull of an
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adult Baird's Tapir from Central America, which had been sent to

him by Capt. Dow*; and more lately Mr. Salvin has obtained for

the Museum the skin and the skull of a half-grown specimen of

the same animal. Thus we have the skull of this interesting genus

in two very distinct states of development. Mr. Sclater has also

kindly shown me a photograph of the very young animal, in its

spotted and banded state, which is on its way to the Gardens of the

Society. These materials have enabled me to study this very inter-

esting animal in considerable detail. To understand its characters

more completely I have compared the skull with the series of skulls

of Tapirs in the British Museum and in the Museum of the College

of Surgeons, and with the figures of the skulls to be found in Cu-
vier's ' Ossemens Fossiles ' and De Blainville's ' Ostcographie,'

These examinations have enabled me to point out the craniological

characters by which the species may be distinguished, and also to

record the differences which occur in the skulls of the different kinds

as the animal passes from youth to adult age.

These researches have induced me to believe that one of the skulls

of Tapirs in the British Museum indicates the existence of a South-

American species that has not yet been observed in the living state.

This is not extraordinary when we recollect that the Tapir of

Central America, which belongs to a peculiar group, was not distin-

guished from the common Tapir until the very peculiar formation

of its skull was observed and figured.

Fam. Tapirid^.

Nose produced into a short proboscis. Toes two or three, sub-

equal, all reaching the ground, without any prehensile process on

the upper edge, nail short ; each with a separate hoof. Face not

horned. Neck short. Cutting-teeth in each jaw, erect, normal.

Tapirina, Gray, List Mamm. B. M. p. 184.

Midtungula genuina, Giebel, Saiigeth. p. 177.

Onguligrades, Blainville.

There is a peculiarity in the change of the teeth of the Tapirs

which I do not find noticed in Owen's ' Odontographia,' or in De
Blainville's * Osteographie,' or in any work that has occurred to me.

In most mammalia the second series of the cutting-teeth are deve-

loped rather within the base of the milk series ; but in the Tapirs

they are developed so far within their hinder edge that, when the

milk series are about to be shed and the permanent series are just

about being developed, there are two distinct series of apertures to

be observed in the intermaxillaries and the front edge of the lower

The skulls of the American Tapir and of Baird's Elasmognathvs

in the British Museum show this peculiarity.

. The skull of a young American Tapir in the Museum Collection

eihows the same peculiarity. In this specimen, which has lost all its

* See Mr. Sclater's reiiiaiks on exliibiting this skull, antca, p. 173.
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milk-teeth, the development of the alveoles is not so uniform, the

cavities left by the milk-teeth being much larger and more or less

broken away on the outer edge ; while the inner series of pits, from

which the permanent teeth are to be developed, are much smaller,

shallower, and far apart
;
perhaps they would have been larger and

more developed if the animal had been allowed to live until the per-

manent teeth were more developed.

The space between the two series is much larger in the skull of

the Elasmognathiis bairdi. The skull of the younger specimen of

E. bairdi in the British Museum has lost all its milk cutting-teeth

in each of the jaws, each leaving a well-marked, regular, circular,

conical cavity on the edge of the jaw. Just within these cavities,

but well separated from them by a bony plate, and alternating with

the cavities of the milk-teeth, is placed a regular series of six well-

developed similar, but not quite so large, circular, conical cavities.

At the base of each cavity is to be observed the commencement of a

tooth, being the teeth of the permanent series. The front of the

lower jaw exhibits the same peculiarity ; but the cutting-teeth of the

lower jaw are more unequal in size, the cavities of the central series

being the largest, and gradually diminishing in size to the outer one.

In the skulls of the young American Tapir and of the E. bairdi

there is a second cavity on the inner side of the base of the milk-

canine. In the skull of T. americanus one of the milk-canines is

remaining ; it is of a very small size, and compressed lancet-shaped

in form. In the E. bairdi the milk-canines are shed.

In the skull of the young Tapirus americanus in the British Mu-
seum, which has shed its cutting-teeth, there is an abnormal tooth

(probably a false grinder) to be observed on each side of the maxilla,

rather in front of the middle of the space between the base of the

canine and the front edge of the first grinder. They are each placed

on the outer side of the jawbone, near the lower edge, and are co-

vered with well- developed enamel, and are similar in form and size.

Are these teeth similar to the front or false grinders in Anoplo-

therium 1

The family may be divided into two groups or tribes :

—

Tribe I. TAPIRINA.

The nasal aperture elongate, gradually contracted into a narrow

opening in front, extending nearly to the root of the upper

canines. The upper jaws only united in front as far as the

root of the canines ; the upper part on the sides of the nasal

aperture broad, rounded. The internasal cartilage only ossifed

at the hinder part under the nasal bone.

M. Cuvier, in the ' Ossemens Fossiles,' vol. ii. p. 145, gives the

osteology of the American Tapir (T. americanus) with considerable

detail, and devotes a chapter to the comparison of the bones of the

Indian Tapir (T. indicus) with those of the American Tapir (p. 156);

he figures the skeleton and skull of the two species and some of the

other bones. The figures of the separate skull and of the skeleton
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of the American species are very incorrectly drawn ; they are very
unhke, and both give a very false idea of the form of the nose. It

is to be observed they are some of Cuvier's earliest works, drawn
and etched by Cuvier himself, and certainly not to be compared with
those drawn and engraved by his humble but talented colleague M.
Laurillard.

Blainville, in his ' Oste'ographie,' " Mammiferes Onguligrades,"
figures :—the skeleton of l^ajnrtis indicus (t. 1 ), and the details of the

skull (t. 2), details of the members (t. 4), and of the dentition (t. 5) ;

the skull of Tapirus americanus (t. 3), details of the members (t. 4),

and of the dentition (t. 5) ; the skull of Tapirus pinchacus (t. 3),

and details of the dentition (t. 5).

1. Tapirus.

The Internasal cartilage ossified just at the hinder part under the

base of the nasal ; foramen maximum nearly circular. Occipital crest

narrow, high. Forehead small, narrow. Canines in the maxilla

just behind the intermaxillary suture. The hinder upper edges of

the intermaxillaries produced behind, and forming part of the upper
margin of the nasal aperture.

Teeth 42 :-In.?^^ C.'^\. Pm. *E^. M. ?=f. Milk-molars 3^.

Hab. South or Tropical America.

Tapirus, Cuv. Oss. Foss. iv. p. 293 ; Owen, Odont. p. 604, t. 96.

f. 4, 5.

Rhinochoeriis, part., Wagner, Syst. Amph. p. 19.

These animals are generally brown, with white edges to the ears.

The hinder part of the back above the tail is generally more or less

destitute of hair.

1. Tapirus terrestris.

Fur short, dark brown, rather paler beneath. Skull with a high

regularly arched crest over the brain-case ; nasal bones over the

back of the orbits elongate, triangular, acute ; the front edge of the

cavity of the internal nostrils in a line with the hinder edge of the

sixth grinder in the adult series, or with the back edge of the last

well-developed grinder in the imperfect series of grinders ; the front

part of the nasal apertures contracted, and gradually tapering in

width towards the front end ; face rather elongated ; the space be-

tween the grinders and canines rather longer than the length of the

outer edge of the two true grinders ; the occipital end of the skull

triangular, arched above, higher than broad ; lower jaw with an

arched lower edge.

Var. 1. The front edge of the cavity of the internal nostrils in a

line with the middle of the inner edge of the penultimate or sixth

grinder in the complete series.

Var. 2. The space between the grinders and the canines larger.

In other respects both these skulls are exactly like the normal skull

of T. terrestris.
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Var. 3. With a small additional premolar close in front of the

base of the usual first premolar on the right side of the lower jaw.

Hippopotamus terrestris, Linn. S. N. p. 174.

Tapirus americanus, Schreb. Siiugeth. t. 319 ; Cuvier, Oss. Foss.

iii. p. 277, t. 66-68 ; Blauiv. Osteog. Ongulig. t. 1, 5 ; P. Z. S.

1850, p. 102; 1851, p. 121; 1859, p. 51 ; 1860, pp. 181, 261.

T. anta, Zimm.
2'. terrestris. Gray, List Mamm. B. M. p. 184 ; Gerrard, Catal.

Bones, B. M. p. 275.

T. siiillus, A.Wagner, Schreb. Sangeth. iv. p. 777, t. 319 ; P. Z. S,

1860, p. 261.

Tapirete, Marcg. Bras. p. 229, fig.

Tapirou Vanta, Buff. H. N. xi. p. 444, t. 43.

Junior. Cabani Uephantipede, Geoff. Mus. Paris ; Desm. N. Diet.

H. N. p. 503,

The British Museum possesses six skulls of this species. Four

skulls are of full-grown or nearly full-grown animals ; one is young,

with only four grinders; and another is young, with only the milk-

teeth.

These skulls show that this species is found in Brazil (where it was

obtained by Mr. Miers), and also in Berbice and Demerara. The
specimen from the latter country was obtained by Sir Robert Schom-

burgk.

The skull of the younger animal, which has only the four or

five grinders developed (even when tlie other grinders are being de-

veloped), has the front edge of the hinder nasal aperture in a line

with the hinder edge of the last well-developed grinder—that is to say,

the fourth or fifth, as that tooth may happen to be the last well-

developed one. A skull in this state is figured by Cuvier, Oss. Foss.

ii. t, 2. f. 2 ; but the last or fifth grinder, canines, and cutting-teeth

are represented more developed than they ought to be to agree with

our specimens. This position of the aperture has been verified in a

series of five skulls of animals with the teeth in five different states of

development. The aperture is figured in its proper position in the

adult skull.

\\\ the skull of the nearly adult animal, in which the last or

seventh grinder is not completely formed, but of a moderate size and

nearly ready to pass through the gums, the front edge of the internal

nasal a])erture is in a line with the back edge of the sixth or penul-

timate grinder, as in the skulls of the adult animals which have cut

the last or seventh grinder. The internal nasal aperture probably

slightly changes its ])lace when the animal increases in age, or is

sometimes liable to variation.

In the skull of an adult (perhaps rather aged) animal, which has

all the seven grinders well developed, in the British Museum, and

which agrees with the adult skull of the common Brazilian Tapir, the

front edge of the hinder nasal aperture is rather more forward than

in the other adult skull ; that is to say, the front edge is in a line

with the middle of the sixth or i)enultimate middle grinder. The
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skull figured by M. de iJlainville iu his ' Osteographie,' t. 3, as that

of Tajiirus americanus agrees much better with this skull thau with

any of our skulls of T. americanus, as, in this skull, the face is more
elongated and slender. The upper line of the central crest of the

skull is regularly arched, and not arched in front and with a nearly

straight line on the hinder part of the crown. It differs from the

skull of T. laufillardi in the nasal bones being long, tapering, and
acute, as in the skull of the norma] 2\ americanus.

The length of the space between the hinder edge of the canine

and the front edge of the first grinder in the figure agrees with that

found in the T. americanus ; that is to say, it is only rather longer

than the length of the first two grinders.

There is a skull of an American Tapir in the Museum of the Col-

lege of Surgeons which is rather more elongate than the rest of the

skulls ; and in this respect it bears some resemblance to the skull of

Tajiirus laurillardi.

2. Tapirus laurillardi. (Fig. A.)

Skull with a high, regularly-arched crest over the brain-case ; the

nasal bones over the back of the orbit very short, broad, broader

than long, and with rounded ends ; the front edge of the cavity of

the internal nostrils in a line with the middle of the last or seventh

grinder in the complete series ; the face rather elongate, the space

between the canines and the grinders as long as the length of the

outer side of the first three grhiders ; the front part of the nasal

aperture suddenly contracted, and then continued as a narrow linear

groove to the front of the nose ; the occipital end of the skull tri-

angular, arched, higher than broad ; the lower edge of the lower jaw
slightly arched, the front part rather produced and contracted ; the

grinders are rather small, the complete series being about j inch

shorter than in the former species, being 5\ inches iu T. lanril-

lardii, and 5| in T. terrestris.

The skull here described was purchased of Mr. Brandt of Ham-
burg in 1852 as that of " Tapirus americanus from South America,"
without any more special habitat. I know that Mr. Brandt had a

collector in Venezuela ; so it may be he who *' shot and skinned him-
self"—that is, the animals from that country; and Dr. Seemann
says he has seen many Tapirs in that province.

I have named this species after M. Laurillard, the Assistant in the

Museum of Comparative Anatomy of Paris, who made most of the

drawings of M. Cuvier's ' Ossemens Fossiles.' He was a most kind,

attentive, modest man, who was always willing to give assistance to

all students, and devoted much time to assist others in their labours;

it is to his industry and accuracy that great part of the value of the

'Ossemens Fossiles' is to be attributed. I am personally indebted

to him for great kindness and an unceasing desire to facilitate any
researches that I might have in hand. He was one of those men
who seem satisfied—so that the work of science progressed, auv one
might claim the reputation of doing it ; and few men have done
more tor osteology and palaeontology than M. Laurillard.
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Skull of Tapirns Imo'iUardii.

This skull, in the length of the front of the face and in the coni-

parative straightness of the lower edge of the under jaw, agrees in

some respects with the skull figured by De Blainville under the name
of Tapirvs pinchacus (t. 3). It differs from the figure of tliat skull
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« III if J^'" i>"

1 2

1. The nasal bones and upper part of the slciiU of T. laurillardi.

2. Internal nasal opening of T. laurillardi.

3. End of the upper jaw of T. laurillardi.

4. End of lower jaw of T. laurillardi.

5. Front of the upjjer jaw of Ta/pirus terresfris, showing the rudimentary
premolar.

in the shortness and breadth of the nasal bones, and also in the front

of the upper jaw not being so much produced, and in the lower edge
of the lower jaw not so straight, and in the narrow linear form of

the grooves between the maxillse forming the internasal cartilages.

1'he position of the internal nostril on the palate at once separates it

from the other American Tapirs.
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3. TaPIRUS I'INCHACUS.

" Neck round, without fleshy crest. Body covered with very close

blackish-brown hair, which is darker at the tips. Chin with a white

spot, which is elongated behind, and bent up to the middle of the lip."

Tapirus pinchaque, Roulin, Ann. Sci. Nat. xvii. 1829, p. 107;

Wagner, Schreb. Saugeth. vi. p. 392 ; Goudot, Compt, Rend. A. S.

Paris, xvi, 1843, p. 331.

T. pinchacus, Blainv. Osteog. Ongulig. t. 1-5.

T. roulini, Fischer, Syn. Maram. p. 606 ; Giebel, Saugth. p. 182.

T. villosus, Fischer.

Hab. Cordilleras.

ShuU, as figured by De BlainvlUe, depressed behind, the crest

being nearly straight over the brain-case ; the nasal bone is elongate,

acute over the hinder part of the orbit ; the front edge of the cavity

of the internal nostril is in a line with the back edge of the sixth or

penultimate grinder in the complete series ; the space between the

canines and grinders is rather longer than the length of the outer

side of the first two grinders ; the occipital end of the skull low,

broader than high ; the lower jaw is nearly straight beneath.

I have never seen this species, and only know it from AI. Roulin's

description and the figures of the two skulls in De Blainville's

' Osteographie.'

2. Rhinochcerus.

The internasal cartilages ossified at the hinder part ; the bony

plate extending above nearly the whole length of the nasal, not so

far below ; foramen maximum subquadrangular, large. Occipital

crest very broad, flat-topped. Forehead and crown broad. Lower

jaw straight beneath.

Hab. Asia.

Rhinochcerus, part., Wagner.

1. Rhinochcerus sumatranus. The Kuda, Ayer. B.M.

Fur very short, black ; back and sides white.

Tapirus indicus, Desm. Mam. p. 411 ; F. Cuv. Oss. Foss. iii.

p. 297, t. 69, 70 ; Giebel, Saugeth. p. 183 ; Blainv. Osteogr. Ongulig.

t. 1-5.

T. sumatranus. Gray, Med. Repos. p. 1821.

T. malayanus. Raffles, Linn. Trans, xiv. p. 2/0; Griffith, A. K.

iii. t. ; Horsf. Zool. Journ., Zool. Java, t. ; Gerrard, Cat. Bones,

B. M. p. 276.

T. bicolor, A. Wagner, Schreb. Saugeth. vi. p. 400.

Cuvier (Oss. Foss.) states that the Malay Tapir was discovered in

India by M. Duvaucel. It does not inhabit India ; and M. Du-

vaucel only knew the animal from the drawing of it that was ui

General Hardwicke's collection, from a specimen obtained by Major

Farquhar in Malacca, and from a skull which he obtained from

the same source.



1867.] DR. J. K. GRAY ON THE TAPIRIDvE. 88.5

The upper hinder edge of the intennaxilla triangular, narrow,'

produced, with a part of the maxilla on the inner side separating it

from the margin of the internasal aperture. The front edge of the

cavities of the internal nostrils in a line with the hinder edge of the

sixth tooth when all the seven grinders are developed, and in a line

with the back edge of the fifth grinder when the sixth grinder is

being developed, and also when it is completed and the seventh
grinder is being developed. This last or seventh grinder is developed
very late in life ; indeed I have not seen any skulls, either in the Bri-

tish Museum or in the College of Surgeons, where it is developed.

There are three in each of these collections.

De Blainville (Osteographie, Tapirus, pi. 2) figures the skull of

an adult animal with all the seven grinders developed ; and he re-

presents the front edge of the hinder nasal opening as in a line with

the hinder edge of the sixth or penultimate grinder, as in the skull

of Tajni'us americanus.

The skull of the skeleton figured in plate 1 of the same work, like

the skull in the British Museum, has only six grinders in the upper
(and five in the lower).

2. RHINOCHtERUS ME.

Me des chitiois, Remusat, Ann. Sci. Nat. xviii. p. 5, t. 1.

Hab, China.

Tribe II. ELASMOGNATHINiE.

The nasal aperture short, broad, subcordate, and truncated in

front by the bony ridges of the maxilla. The upper jaw with
a high sharp-edged crest on the upper inner edge, embracing
the sides of the very large internasal cartilages, which early

become entirely ossified into a bony plate, permanently dividing

the nasal cavity, and forming a high bony crest on the front

of the skull.

Elasmognathus.

The internasal cartilages ossified nearly the whole length, the bony
part produced beyond the end of the nasal.

Elasmognathus, Gill.

Elasmognathus bairdii. (PI. XLII.)

Fur very short, close, dark black brown ; lower part of the cheeks

and sides of the neck bay brown ; chin, throat, chest, and front edge
of the shoulders greyish white.

Young, born with pale stripes, Verrill, Silliman's Amer. Journ. Sci.

July 1867; Ann. & Mag. N. H. 1867, xx. p. 232.

Elasmognathus bairdii, G\\\{J), fide Verrill.

Hab. Panama ; skull, Mus. Coll. Surgeons ; Brit. Mus., adult

and young skull.

The internasal septum is continued between the elevated sharp
upper edges of the maxillee, and even between the upper edges of the
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intermaxilla. It remains cartilaginous until it reaches its adult size,

and then becomes ossified, forming a thick bony erect plate.

In the younger skull the cartilaginous septum is produced nearly

to the rout of the cutting-teeth ; but in the older skull, where the

septum has become ossified, the front parts of the intermaxilla are

produced, and the septum ends over the root of the canines. The
shortness of the nasal cavity and the sharp-edged crest of the

maxillae distinguishes the skull from those of the Tapirs in all ages.

The sides of the face of the skull are flattened ; the zygomatic

arch and the front of the orbit over the preorbital foramen is ex-

panded, flattened, and compressing the foramen into an oblong erect

shape ; the upper edge of the orbit is narrow and flat, not produced
into lobes as in the American Tapir ; the nasal bones are narrow,

longer than broad at the base, with an oblong deep concavity on
each side of their base, which is continued upwards behind it, so

as to be only separated by a small central ridge ; the hinder pala-

tine nasal opening varies in size in the two sexes, or it becomes much
wider and broader in front as the animal increases in age. In the

skull with the cartilaginous internasal septum, and only four grinders

in each side, the concavity containing the internal nostrils is narrow
and oblong. In the older skull with the septum entirely bony, and
with seven grinders in each side, the concavity containing the inter-

nal nostrils is much broader, being nearly as wide as long, and the

vault is more evenly rounded.

The young animal, like the young of the Brazilian and other Tapirs,

is spotted and striped with white. Mr. Sclater has kindly lent me
a photograph of a young Panama Tapir, which is on its way to the

Society's Gardens ; and a copy of the photograph has been added to

Mr. Wollf's figure (PI. XLll.) of the half-grown animal, which Mr.
Salvin has obtained for the Biitish Museum.
The young animal is described by Mr. Verrill as above quoted

;

and the description is printed in the 'Annals and Magazine of Natural
History' for 1867, xx. p. 232.

The animal is similar to the Brazilian Tapir externally ; indeed

all the naturalists and zoologists who have observed it at Costa Rica
regarded it as the same as that species until the skull was examined;
and it is said that one was exhibited alive in the Jardin d'Acclimata-

tion at Paris for some time as a Brazilian Tapir ; but it is easily

distinguishable by the bay cheek and white chest.

10. On New Species of Birds from South Africa.

By Rev. H. B. Tristram, M.A., F.L.S., C.M.Z.S.

Among a collection of birds recently sent to me from the Cape
Colony by Mr. E. L. Layard I find two specimens of a Swift labelled

by Mr. Layard Cypselus melba.

These birds are clearly distinct from C. melba. In size and form
there is no difference, excepting that the wing of the South-African
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bird is a trifle smaller than that of most of my European and Asiatic

specimens ; but tlie coloration is very distinct. The whole of the

upper plumage is a uniform brown black, very much darker than
that of C. melba ; the white of the throat is much less in extent, and
gently blends into the brown of the pectoral collar. In C. melba the

pectoral collar is a narrow gorget of about | inch in diameter. In
the South-ilfrican species it extends for a breadth of about 2 inches,

leaving only the abdomen white ; while the flanks, white in the

northern species, are brown in this.

It may seem strange that so well-marked a species should have
hitherto nearly escaped observation ; but a Swift is a bird more often

seen than obtained, and the only author I have been able to ascer-

tain as speaking of the present species from personal examination is

Levaillant. Mr. Gurney has not received this bird from Natal ; and
I am unable to discover a South-African specimen in any museum,
except the British Museum, to which I have had access.

I should have dedicated it to Mr. Layard, to whom ornithologists

are deeply indebted for his persevering and almost unaided researches

in the fauna of South Africa, but for Vieillot's name of C. gutturalis

having been specially applied to Levaillant's figure.

Cypselus gutturalis, Vieill.

Magnitudine C. melbae, sed supra oeneo-niger, necfuscus : giitture

medio albo, lateraliter grisescente : pectore toto et lateribus

metallice grisescentibus : abdomine medio tantum albo.

Mus. H. B. Tristram.

I have also received from Mr. Layard several specimens of a Swift,

labelled C apus, but which differ from our Common Swift, exactly

as described by Dr. Sclater in P. Z. S. 186.5, p. .599, in their

lighter colour above, particularly on the secondaries and scapulars,

in the white feathers of the gidar patch (which is much smaller, pre-

senting a narrow black central line), and in the feathers of the lower
back, belly, and under wing-coverts being narrowly margined with
white. Mr. Gurney's specimens from Natal have the same charac-

teristics.

As all the specimens known from South Africa agree in these pe-

culiarities, I venture to submit that Temminek's MS. name in the

Leyden Museum should be recognized, and that the South-African

representative of Cypselus apus should be acknowledged as Cypselus
barbatus, as has been already suggested by Ur. Sclater.

Specimens in the same collection have also enabled me to recog-

nize a new species of the Saxicoline genus obtained by Dr. Kirk on
the Zambesi. Dr. Kirk, in his paper on the " Birds of the Zam-
besi Region " (Ibis, 1864, p. 318), mentions " Camijicola pileata,

among the rocks of the Murchison Rapids, common ; in other situa-

tions not observed." This is the only Chat obtained in those regions.

I possess one of Dr. Kirk's type specimens, and, on comparing it

with skins from the Cape of Good Hope, find it clearly a distinct

species, though representative of Gampicola pileata (Gm.), The
dimensions are smaller in everv wav ; the white on the forehead is
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much more contracted ; the black does not descend so low on the

occiput ; the back is rather darker in hue ; while, instead of a broad

pectoral band of deep black extending from the white throat to the

abdomen, there is merely a narrow black gorget between the throat

and the breast. I propose therefore to describe the species as

Campicola livingstonii, n. sp.

Campicolae pileato similis, sed ininor : fronte vix albo nofata :

capitis colore nigro non in occiput descendente : tergo cinna-

momeo-fusco : gula alba, zona nigra contractu a pectore divisa,

nerpie scuto laio nigro, lit in C. pileato : pectore albo, in rnfo-

cinnamomeum descendente : abdomine, lateribus, candaque sic

ut in C. pileata.

Long, tota 6 poll., alee 3'7, caudae 2*5, rostri a rictu 7, tarsi

1-1.5.

Flab. Murchison Falls, Zambesi River.

Mus. H. B. Tristram.

11. Descriptions of Six New Species of Helicida, fi-om the

Solomon Islands, Western Pacific. By George French

Angas, F.L.S., C.M.Z.S.

(Plate XLIII.)

1. Geotrochus gamelia. (PI. XLIII. figs. I, 2, 3.)

Shell imperforate, flatly conical, thin, obliquely, faintly, and irre-

gularly plicately striated, white, rather broadly banded with dark

brown at the suture and periphery, the lower edge of the sutural

band sometimes diffused and paler, and with a spiral band of the

same colour at the base ; spire conical^ rather obtuse at the apex
;

whorls five, nearly flat, the last more or less descending, subangulate

at the periphery, convex at the base ; columella sloping, moderately

wide ; aperture diagonal, truncately oval
;
peristome thin, the mar-

gins distant, the right flexuous and slightly expanded, the basal

slightly reflexed.

Fariety. With the basal band very broad, columella and lip

brown, and an additional narrow band on the three lower whorls.

Diam. maj. 12, min. 10, alt. 10 lin.

Hub. St. Stephen Island and Ysabel Island, Solomon group.

2. Geotrochus eros. (PI. XLIII. figs. 4, 5, 6.)

. Shell umbilicated, subtrochiform, rather solid, obliquely striated,

on the last whorl decussated with very fine sloping rugose striae, pale

fawn-colour, banded with white at the periphery, and ornamented

with two rows of irregular chestnut blotches; spire conoidal, apex

rather obtuse and rose-coloured ; whorls four and a half, slightly

convex, the last a little descending, keeled at the periphery, convex
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at tlie base, which is also ornamented with two partially interrupted

spiral chestnut bands ; aperture oblique, rhomboidally ovate ;
peri-

stome rose-coloured, the margins distant, the right slightly flexuous

and expanded, the basal reflexed, arcuated and obsoletely toothed

within.

Diam. maj. 9, min. 7i, alt. 6| lin.

Hab. St. Stephen Island and Ysabel Island, Solomon group.

3. Geotrochus ambrosia. (PI. XLIII. figs. 9, 10.)

Shell imperforate, globosely conical, moderately thin, very finely

obliquely striated, whitish, ornamented with two purplish brown
bands, the lower one broader, and frequently mottled with irregular

opaque bluish-white oblique blotches ; spire convexly conical, apex

rather obtuse ; whorls five, convex, the last descending, convex at

the base, which at the front part is purplish brown, from which a

third band of the same colour extends a httle below the periphery

;

columella sloping, rather wide, nearly straight, flattened ; aperture

diagonal, truncately oval
;
peristome white, the margins distant, tlie

right slightly expanded and flexuous, the basal reflexed.

Diam. maj. 10, min. 8^, alt. 10 lin.

Hab. Galera, or Russell Island, Solomon group.

4. Geotrochus coxianus. (PI. XLIII. figs. 7, 8.)

Shell imperforate, trochiform, rather thin, obliquely finely striated,

polished, creamy white, the lower whorls ornamented with irregular

chocolate-brown spots ; spire conical, apex rather obtuse ; whorls

six, flatly convex, the last scarcely descending, obtusely angled at

the periphery, convex at the base, the umbilical region pale purplish

brown, with the central portion chocolate-brown ; columella sloping,

flattened, chocolate-brown ; aperture very oblique, ovate
; peristome

chocolate-brown, the margins approximate, slightly thickened and

expanded, the right flexuous above.

Diam. maj. 11, min. 9y, alt. 11 Un.

Hab. Ysabel Island, Solomon group.

I have named this beautiful species in honour of Dr. Cox of

Sydney, whose indefatigable exertions in the cause of science have

made us acquainted with many new Australian and Polynesian shells.

5. Geotrochus mendana. (PI. XLIII. figs. 11, 12.)

Shell perforate, conical, solid, obliquely finely striated, pale brown,

ornamented with a whitish sutural band and two chestnut bands, the

upper contiguous to that at the suture ; spire conical, apex acute
;

whorls seven, slightly convex, the last not descending, obscurely

angled at the periphery, convex at the base, which is broadly banded

with reddish brown ; aperture diagonal, truncately oval
;
peristome

white, widely expanded and reflexed, the columellar margin trian-

gularly dilated and reflexed, almost covering the perforation.

Diam. maj. 11, min. 9, alt. 13 lin.

Hab. Ysabel Island, Solomon group.

Proc. Zool. Soc— 1857, No. LVII.
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6. Trochomorpha partunda. (PI. XLITI. figs. 13, 14, 15.)

Shell widely and deeply umbilicated, somewhat conically lenticular,

rather solid, obliquely striated, pale horn-colour, broadly banded with

dark chestnut ; spire convexly depressly conical, apex obtuse, suture

narrowly margined ; whorls five, rather convex, the last a little de-

scending, acutely keeled, slightly convex at the base, which is some-

times brown, the colour extending to within a short distance of the

keel, at other times broadly spirally banded with brown ; umbilicus

conical, nearly one-fifth the diameter of the shell ; aperture diagonal,

truncately oval ;
peristome nearly straight, the margins converging,

the right slightly flexuous, the basal a little thickened.

Diam. maj. 6|, min, 6, alt. 4 lin.

llab. Galera, or Russell Island, Solomon group.

DESCEIPTION OF PLATE XLIII.

Figs. 1, 2, 3. Geotrochus gamelia, p. 888.

4, 5, 6. eros, p. 888.

7, 8. coxiamis, p. 889.

9, 10. ambrosia, p. 889.

11, 12. mendana, p. 889.

13, 14, 15. Trochomorpha partunda, p. 890.

16, 17. Cceliaxis exigua, p. 907.

November 28, 1867-

John Gould, Esq., F.R.S., V.P., in the Chair.

Mr. P. L. Sclater read notes upon some recent remarkable addi-

tions to the Society's Menagerie, namely :

—

(1) A specimen of the Black-headed Partridge {Caccabis melano-

cephala)* from Abyssinia, purchased October 30th ; not previously

exhibited in the Society's Avaries.

(2) Two Red-billed Hornbills (Toccus erythrorhynchus), pur-

chased October 30th. This addition increased the Society's series

of Bucerotidce to eleven in number, representing the following six

species :

—

Buceros bicoi'nis, Linn., ex. Ind.

rhinoceros, Linn., ex Malacca.

elaius, Temm., ex Afr. occ.

atratus, Temm., ex Afr. occ.

* Perdix melanocephala, Riipp. Wirb. Abyss, i. p. 11, t. 5,
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Toccus enjthrorhynchus, Temm., ex Afr. occ.

Bueorvus abyssinicus (Gm,), ex Africa.

(3) A specimen of the very rare Australian Parrot lately described
by Mr. Gould in the Society's 'Proceedings' (1861, p. 100) under
the name of Geopsittacus occidentalis, presented to the Society by
Dr. Ferdinand Miiller, of Melbourne, C.M.Z.S., and received No-
vember 17th by the ship 'Essex,' under the special charge of Capt.
Ridgers, the obliging commander of that vessel.

Dr. Miiller, who had forwarded this bird to the Secretary under
the impression that it was undescribed, had supplied the following

particulars concerning it :

—

" This peculiar Parrot was presented to me by Mr. Ryan, on
whose sheep-station, on the Gawler ranges west of Spencer Gulf, it

was obtained. The most extraordinary circumstance connected with
this bird is, that it is nocturnal ! It lives in the rocky caves of the
ranges, and comes out at night to feed."

Mr. Sclater stated that it was evident from observations made
upon this bird since it had reached the Society's Gardens that Dr.
Miiller's account of its nocturnal habits was correct.

Mr. P. L. Sclater also exhibited a skin of the Lesser Sheathbill

(Chio?iis minor, Hartlaub), being that of an individual of this species

which had been transmitted living to the Society by Mr. E. L.
Layard, F.Z.S. This bird had been brought from the Crozet Islands

by Capt. Armson, and had been for some time in the Aviary of Mr.
Searle of Cape Town, who had kindly parted with it in favour of the

Society.

An extract was read from a letter addressed to the Secretary by
Capt. J. M. Dow, Corr. Memb., dated Panama, 10th September,

1867, announcing that, after many endeavours, he had succeeded in

procuring for the Society a young living specimen of the newly dis-

covered Tapir of Panama (Tajjirus hairdi), and was intending to

transmit it to the Society at an early opportunity. Capt. Dow en-

closed some photographs of the animal, which were exhibited to the

Meeting*,

Prof. Owen communicated two memoirs on the extinct birds of

the genus Binornis of New Zealand, forming the eleventh and twelfth

of a series of papers on this subject. These were entitled " On
Dinornis (Part XL), containing a description of the integument of

the sole and tendons of a toe of the foot of Dinornis robustus ;" and
"On Dinornis (Part XIL), containing a description of the femur,

tibia, and metatarsus of Dinornis maximus, Owen."

These papers will be published in the Society's * Transactions.'

* See Dr. Gray's remarks, antea, p. 886.
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The following papers were read :

—

1. On tlie Egg of ^pyornis, the Colossal Bird of Madagascar.

By George Dawson Rowley, M.A., F.Z.S. &c.

The first notice of the remains of this bird was the paper in 1851

by M. Isidore Geoffroy St.-Hilaire (Comptes llendus, no. 4, 27 Jan-

vier). Succeeding that came Professor Owen's in the ' Proceedings

'

of this Society (1852, p. 9). In 1863 Professor Bianconi put

forth a long and painstaking discussion upon the fragments of the

metatarsal which were discovered with the other bones. I had in-

tended to have a full translation of this made from the Italian ; but

the result of the first part was not equal to my expectations; I

therefore did not go on to the next, but believe Professor Bianconi

arrives at the conclusion that Mpyornis might be allied to the Vul-

tures—a notion which I do not think I need dwell upon.

In 1864, having purchased the only specimen of the egg which,

as far as I know, ever came to England, I published a brochure on

the subject.

This year, in August, I met M. Alfred Grandidier in Paris, and

had some conversation with him respecting JEpyornis maxima ; and

he in September read a communication on it to the French Academy,
displaying at the same time fresh fragments of eggs, which he had
himself dug up atCapeSainteMarie in Southern Madagascar, as shown
in the map which he has drawn and sent me, along with some of the

same fragments and his article upon them. I now have the satis-

faction of placing these before you. They are nine in number, one

having been apparently broken in coming. It is to this broken por-

tion to which I wish to direct your attention. The granulation is, in a

marked degree, different from that of the other pieces ; the difference

may easily be seen by the eye alone, and is still more apparent through

a magnifier. The air-pores, which in the other specimens seem
much like a comet with a tail, are here only small indentations with-

out any tail ; the shell also is only half the thickness, is much finer,

and presents an aspect so diverse that the difference is detected by

the most careless observer, even when the pieces are all mixed. These
fragments belonged to the egg of a much smaller bird, the embryo
of which required less strength in the shell. Yet the colour, quality,

and locality of that shell clearly point to a bird of the same family

as uSpyoi-nis maxima—in short, a smaller and more delicate Mpyor-
nis. For this species I propose the name jEpyornis grandidieri.

The number of eggs q>{ Mpyornis discovered up to this time I take

to be as follows :—Four in the museum of the Jardin des Plantes, of

which I exhibit casts of the two first found, sent me by M. E. Ver-

reaux, and also casts of the three portions of bone discovered with

them. Two more eggs were shown by M. C. Talavande in the

Venezuelan department of the Paris exhibition, both with very large

holes, having probably been used by the natives for holding water.

I took their dimensions, which are as follows :—No. 1 ,
great circum-

I'erence 3;-if inches, small circumference 29f inches ; this egg was
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cracked, but with the granulation and the surface perfect. No. 2

measured 33f and 28f inches respectively ; the surface was not so

well preserved. I regret that I can give no history of these. I

offered to purchase them, and am now informed that I may have
both for the small sum of ^320, or one for 36200!
The 'Journal de Toulouse' states that M. Nau, who had been

thirteen years a prisoner among the Hovas, has brought to Toulouse
a specimen with diameters 12 inches and 10 inches, found in a recent

alluvial deposit at a depth of 4| feet. This one I have not seen. I

believe it to be different from one mentioned to me in a letter by
Count Raoul de Barace, at Nantes. M. Grandidier speaks of one or

two other eggs in a letter T have just received from him, making ten or

twelve in all. I am bound also to state that he doubts any having
been found except at Cape St. Marie, the village of Ampalaze and
Machichora, all in close proximity on the shore of South Madagascar.
To his opinion I attach the greatest weight. It is therefore quite

possible that the statement I received in French, naming Mananzari
as one locality, may be founded upon an error. M. Grandidier's

letter goes on to say, "All the southern tract, where these ports are,

is only a plateau without the smallest hill, without a ravine, without

a cave, where one digs in a bed of sand as smooth as the surface of

the table." The eggs have been found " in the places I mention,

only on the sea-shore, on the abrupt rise of the dunes, even on the

surface of the sand, when there is a crumbling of the earth, or when
tropical rains heave up parts of the sand." He has deposited in the

museum the following specimens of the strata :
—" No. I . Un cal-

caire quaternaire, which does not rise above the sea-level, and serves

as a base to the dunes. To this calcareous stratum are joined speci-

mens of modern breccia. No. 2. Sand of the dunes, composed of

impalpable fragments, shells, and grains of quartz. No. 3. Land-

shells, which are found along with the remains of the eggs of ^py-
ornis. No. 4. Fragments of calcareous rolled stones mixed with

shells. All the subfossil shells that are mixed up with the remains

of eggs would probably be still found alive, and are land-shells.

For fossils I have tried without hope of success, and I do not think

any further efforts can be made." In my first paper I located the

yEpyornis in modern times ; and each new discovery confirms the

idea. There is every reason to believe, from M. Grandidier's account,

that it was extant in or about Flacourt's period, i. e. 1658. All the

eggs found have been taken from recent strata, modern alluvia

—

whole ones deeper, and fragments on the surface, the latter in great

abundance, showing that these jEpyornithes were by no means
uncommon. M. Grandidier says that the recent stratum in which

he found his remains contained also land-shells, which partially

retain their colour and still exist in Madagascar. M. Grandidier

concludes his most interesting paper thus :
—" I am led to acknow-

ledge that this gigantic bird was living at a recent period, since its

remains are found in the most modern formations, the deposition of

which is still in progress. Possibly it existed at the beginning of our

era ; but when the country was peopled it became speedily exter-



894 MR. G. DAWSON ROWLEY ON ^PYORNIS. [NoV. 28,

minatecl, as in the case of the Moa (Binornis giganteus) in New
Zealand."

It is true that the pieces themselves present a suhfossil appear-

ance ; but this condition by no means indicates antiquity in all cases.

I know a spring in the Isle of Wight which quickly gives any object

a lithological aspect ; and many others there are of the same kind.

One thing is certain, the bird does not exist now. M. Grandidier

is positive on this head. One most singular circumstance is, that

all the seven eggs which I have seen (and I suppose it is the same
with the others) were never hatched. I can only account for this

on the supposition of their being what the Bechuanas of Africa call

(in the case of the Ostrich) "Lesetla," and the Spaniards of South
America (in that of the E,hea) " Nuachos," viz. solitary and aban-

doned eggs. This habit of the Struthionidce has not been assigned

to any satisfactory reason. The j^pyornithidce may have had the

same propensity. As regards the size of the largest jEjjyornis and
Dinornis, if we compare the dimensions of the ^pyornis egg and
that of an Ostrich, (I quote a writer in the ' Field') " bearing in miua
that similar solids ai'e to each other in the triplicate ratio of their

dimensions, we see that if the egg of the Ostrich measures 6g inches

and that of /Epyomis \2^ inches in the direction of their major axes,

the size of the latter as compared with the former is (Gg)^ : (\2\y
: : 1 :

8."

In certain cases, I admit, the height and bulk of the bird is not

proportioned to the size of the egg. In two very different species

(^Quculus eanorus and Apteryx mantelli) they are not so. These
are, however, special adaptations of nature, for purposes of her own,

which are apparent to every one. In Cuculus the egg has to be

hatched by a very small bird. In Apteryx it is necessary to retain

the embryo long, as its apterous and defenceless condition requires

it to be strong enough to escape danger at once.

I confidently affirm it to be axiomatic to ornithologists, that large

eggs produce large birds.

But here Professor Owen steps in and takes us out of the region

of Oology into the sober scene of comparative anatomy. He com-
pared the dimensions of the portions of the right and left metatarsal

with the corresponding ones of the Dinornis, and at the same time

the fragment of the fibula (casts of these are now before you), and
he justly admits that it is hazardous to judge of the entire length of

the metatarse from the breadth of the distal end. Strickland ob-

serves, in his work upon the Dodo, " No argument as to the general

affinities of a doubtful ornithic genus can be drawn from the relative

proportions of the tarso-metatarsal, the posterior metatarsal, and the

proximal phalanx ; these proportions vary in each genus according

as its habits are more or less cursorial, ambulatory, or insessorial."

I have not gone over Professor Owen's measurements ; they are, no

doubt, correct ; and he says the fibula of ^pyornis is smaller than

that of Dinornis, indicating a smaller leg-bone than the latter. This

is so. But more ample experience of these eggs leads me to suppose

that there were not only two species of Mpyornithidcs, but several

;
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and to which of them the bones belonged, who shall say ? The full-

sized specimen of Dinornis has been selected for comparison ; and
if, as would certainly appear, the bones might have belonged to a

smaller bird, I contend that they are not those of the bird which
laid an egg eight times the volume of that of the Ostrich, but some
smaller species of j^pyornis ; it may be of jEpr/ornis ffrandidieri, or

another. We ought to bear in mind that these osseous remains and
the eggs bear indications of disturbance, and therefore it is probable

of mixture of species. No authenticated egg of Dinornis giganteus

has yet been discovered ; those put forward as such may belong to

some of the smaller kinds of that bird, or may not. We have no
certain knowledge to go upon, and I have made no scientific exami-

nation of any.

2. Descriptions of a New Genus and a New Species of Ma-
crurous Decapod Crustaceans belonging to the PenaidcB,

discovered at Madeira. By James Yate Johnson,

C.M.Z.S.

One of the two forms of Crustaceans I am about to describe belongs

to the genus Penceus ; whilst the other, though closely allied to that

genus, is so remarkable for the peculiar structure of the mandibles,

that I propose to make it the type of a new genus named Funchalia.

In the normal species of Penceus the jaws compose a combined cut-

ting- and crushing-apparatus, each having externally an acute edge

with teeth ; whilst outside the mouth the jaws are so formed as to

constitute a tuberculated implement for breaking or pulping by pres-

sure any substance introduced between them. But in the crustacean

on which the new genus is founded the jaws are represented by a

pair of long sickle-shaped shears, which cross each other from op-

posite sides of the mouth.

Funchalia woodwardi, gen. et sp. n., $ .

Colour a uniform red. Carapace compressed and studded with

minute warts, which bear short downy hairs. A median crest com-
mences near the posterior border, and projects in front as a rostrum.

The surface of the carapace is unarmed ; but there is a blunt tooth

at the outer side of the ocular excavation, and another at each an-

terior lateral angle of the carapace, each of these teeth being the ter-

mination of a crest or ridge, the upper one of which, after bending

so as to form an elbow at a point which is a little in advance of the

middle of its course, runs backwards to the posterior border of the

carapace. Eyes 1 The basal joint of the superior antennae is

excavated for the reception of the eyes ; and the inner border of the

excavation carries a lamellar-fringed appendage ; whilst the outer

border is beset with long hairs, and terminates in a weak acute tooth.

The second joint is trigonous and shorter than the first, but longer
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than the third, which is cyhndrical. Filaments ? The cylin-

drical peduncle of the inferior antennae does not extend quite so far

as the basal joint of the superior antennse. It carries a single fila-

ment. The lamellar palp is narrowly oval, and reaches beyond the

peduncle of the superior antennae. Its upper surface is marked by

a deep longitudinal groove. The basal joint is unarmed.

The external jaw-feet are pediform and slender. They extend

beyond the peduncle of the inferior antennae, but not so far as the

distal extremity of the superior antennae. They are furnished with

a many-jointed palp as long as the feet, fringed with hair on both

edges. The second joint has a sharp exposed edge ; and the lamellar

appendage attached to the basal joint is bifid and similar to the ap-

pendages of the ambulatory legs. The next pair of jaw-feet are

flattened, and are much shorter than either the external pair or their

own palps, which are not quite so long as the palps of the external

pair. The three remaining pairs of jaw-feet are elongate, imperfectly

divided into joints and very thin. The mouth is destitute of the

powerful cutting- and crushing-jaws which characterize the species of

the genus Penceus ; but it is furnished with a pair of long sickle-hke

shears, which cross each other from opposite sides. At each side of

the mouth there is a broad lamellar appendage.

None of the ambulatory legs is multiarticulate. They are slender,

and the order of their length is 4, 3, 5, 2, 1, the fourth pair being

the longest. The legs of the three anterior pairs are didactyle ; and

at the base of each of these legs there is a lamellar bifid fringed ap-

pendage. The legs of the two anterior pairs carry a spine at the

distal extremity and at the underside of the second and third joints.

The other legs are unarmed, but have hairs on the undersides or

edges of their joints. The legs of the third pair extend the furthest

forward, but they do not reach so far as the distal extremity of the

peduncle of the inferior antennae. The orifices of the oviducts are

on tubercles upon the inner side of the basal joint of these legs. The
sternum is very narrow, and has a protuberance between each of the

fourth and fifth pairs of legs.

The unarmed abdomen is compressed and clothed with short hairs

on the less exposed parts. The sides are corrugated and project

over the bases of the false feet. The first segment is the highest,

the sixth the longest. A low median crest commences on the third,

and is continued on the fourth, fifth, and sixth segments. At the

sides of the anterior five segments there are ridges of irregular form.

On the sixth there are four straight longitudinal ridges in addition

to the median crest. At each side of the posterior margin of the

sixth segment there is a small projecting lobe, and a small tooth is

seen at each posterior angle. To the anterior five segments are

attached well- developed false feet with stout peduncles, bearing

(except in the case of the first pair) two many-jointed fringed palps,

the outer one being the longer. The false feet of the first pair have

only one palp that does not extend beyond the middle of the cara-

pace. The second, third, and fourth pairs of false feet are longer

than the first. The seventh abdominal segment, or middle caudal
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plate, is shorter than either the sixth segment or the lateral swim-
ming-plates. It is narrow and pointed, furnished with a deep lon-

gitudinal groove on its upper surface and a small marginal tooth at

each edge, nearer the hase than the posterior extremity. The lateral

swimming-plates are narrowly oval, and those of the inner pair are

marked on their upper surfaces by two longitudinal ridges, those of

the outer pair by four similar ridges. There is a tooth at the outer

side of the latter pair of plates, not far from the posterior extremity.

The imperfect condition of the single individual obtained prevents

me describing the rostrum, the eyes, and the filaments of both pairs

of antennae. It may be stated, however, that the rostrum appears

to have carried a crest at each side, that the longer filament of the

superior antennae is thickened at the base and setiform above, whilst

the shorter filament of these antennae is setiform throughout, and
that the filament of the inferior antennae is compressed below. It

may be further stated that the median carapacial crest appears to

have carried a small tooth at a point distant about three-tenths of

the length of the carapace from the anterior border.

The species is named in compliment to my friend Mr. Henry
Woodward of the British Museum, well known for his labours

amongst fossil Crustacea.

The following are the dimensions of the specimen, which is now
in the British Museum :

—

. ,

inches.

Total length from anterior border of carapace to end
of caudal plates 6^

Carapace, length of side 2|
, height 1

, thickness |
Lamellar palp of inferior antennae li

Jaw-feet, length of external pair l|

Ambulatory legs, length of fourth pair 1|-

, length of third pair 14

, length of first pair 1 g
False feet, length of second, third, and fourth pairs .

.

1|

Pen^us edwardsianus, sp. n., $ .

Colour a brilliant crimson, with an obscure fuscous cross band on

the hinder part of the carapace and on each abdominal segment.

Carapace somewhat compressed, shining, hairless, its surface un-

armed, with a low obtuse median crest commencing near the poste-

rior border. This crest rises gradually, and projects in front as the

rostrum, which is long, pointed, compressed, rather slender, and
curved obliquely upwards for its anterior half. At each side of its

basal portion there is a rounded crest. It extends beyond the pe-

duncles of both pairs of antennae, and beyond the lamellar palp of

the superior antennae ; but it is considerably shorter than the cara-

pace. It carries two small teeth—one a little in advance of its base,

and a second further in front, separated from the first by a distance

equal to one-fourth of the length of the rostrum. About the same
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distance behind the posterior rostral tooth there is a tooth on the

median crest of the carapace. The under edge of the rostrum is

destitute of teeth. There is a fringe of hair in the neighbourhood

of the rostral teeth, and on the under edge of the rostrum as far as

the upper fringe extends. At the front border of the carapace there

are four small teeth—one over the exterior base of each of the supe-

rior antennae, and one over the base of each of the inferior antennae.

Each of these teeth forms the termination of a ridge ; and of these

ridges the two nearer the lateral margins of the carapace are higher

and longer than the other two. About the middle of the height of

the carapace there is another ridge on each side, but it does not ex-

tend backwards beyond the middle of the length of the carapace.

Between the two principal ridges the carapace is concave ; and there

is a furrow on the upperside of the exterior ridges ; these furrows

extend backwards to about the middle of the length of the carapace,

and they then bend obliquely downwards towards the lateral borders.

At the bend another furrow commences, which widens backwards and
upwards until it reaches nearly to the posterior border of the cara-

pace. An intramarginal furrow extends round the carapace, except

in front ; and the sides have a broad membranous border.

The eyes are black, round, large, and of greater diameter than the

stalk. The eye and stalk together are less than half as long as the

peduncle of the superior antennae, and do not reach so far as the

base of the filament of the inferior antennae.

The basal joint of the superior antennae is excavated to receive the

eye ; there is a blunt recumbent tooth on the external edge of the

excavation, near the base, and a second tooth, which is sharp, near

the distal extremity ; the inner edge is thickly set with hair, and
bears a small tooth near the base. The third jouit is shorter than

the second, which is cylindrical, and the second than the first. The
lower of the two filaments is very long, being about equal to the

total length of the animal ; whilst the other is compressed and very

short, being much shorter than the carapace. The peduncle of the

inferior antennae is cylindrical ; and its single filament is slender and
very long, being much longer than the animal. The antennal scale

or lamellar palp extends beyond the peduncle of the superior an-

tennae ; on its upper face there is a deep longitudinal groove near

the outer margin, and a small tooth on the outer border near the

extremity ; the inner border is fringed with hair. The joint to which
this scale is attached is stout, and carries a strong tooth on its under-

side.

The external jaw-feet are large and pediform ; they are more
than twice as long as the multiarticulate ciliate palp, and they reach

to the distal extremity of the lamellar palp of the inferior antennae.

The next pair of jaw-feet are much shorter, and are only half as long

as their \erj elongate multiarticulate ciliate palps. The third joint

of these jaw-feet is much compressed and broad. Each of the jaw-

feet of the two outer pairs is furnished with a ciliate lamellar appen-
dage at the base ; the remaining three pairs of jaw-feet are short,

and are furnished with several lamellar appendages.
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The jaws are powerful, each consisting of an external cutting edge
and a tuberculated crushing-apparatus inside. On the upperside of

the mouth there is a large membranous lip.

The sternum is very narrow, and between each of the fourth and
fifth pairs of legs there is a large transverse deltoid tooth. All the

ambulatory legs are slender and unarmed, except by their termina-
ting nails; the order of their length is 3, 5, 4, 2, 1, those of the

third pair being the longest. The legs of the three anterior pairs

are didactyle, with smooth hands and slender fingers. On the
underside of the first pair of legs are some long bristly hairs.

The two posterior pairs are monodactyle. None of the members
are multiarticulate. To the basal joint of all except those of the
last pair is attached a lamellar appendage, which lodges under the
carapace.

The abdomen is hairless, shining, sparsely puncturate, subcom-
pressed in front, much compressed behind ; the sides of the seg-

ments project over the bases of the false feet. On the third seg-

ment commences a low median crest, which becomes more and more
conspicuous on the posterior segments ; and this crest projects a small

tooth at the posterior border of the third, fourth, fifth, and sixth

segments. The three anterior segments are marked by a deep trans-

verse groove in their anterior halves ; and there is a small notch at

each side of the posterior border of the first, second, fourth, and
fifth segments, whilst at the same place on the sixth there is a large

rounded lobe. A small tooth is seen at the posterior angles of the
segments from the second to the sixth inclusive. The false feet of
the five aiiterior segments are well developed ; their peduncles are

stout ; and all (except in the case of the first) carry two many-jointed
ciliate palpi, one of which is much longer than the other. The
single palp of the first pair of false feet is longer than the other

palps. The inferior surface of the abdomen is covered with mem-
brane. Between the bases of the first three pairs of false feet there

is a deltoid process terminating in a tooth. The middle caudal

plate or seventh abdominal segment is narrow, and terminates in a

spine ; its sinuous borders are fringed with hair. The middle of
the upper surface is depressed, and the sides are marked by two low
ridges. The lateral swimming-plates are narrowly oval, and extend
beyond the middle plate ; those of the outer pair are fringed with
hair on the inner edge, whilst the upper surface is marked with two
longitudinal furrows near the outer margin, and there is a small spine

on the outer edge near the extremity. The inner pair of plates are

fringed with hair on both edges. At the middle of the upper sur-

face there are three longitudinal furrows.

A single specimen of this fine crustacean, the largest and hand-
somest of its genus, was obtained at Madeira, where it appears to be
of rare occurrence ; but in the fish-market of Algiers I have fre-

quently seen considerable quantities of a red Penceus which, after

careful examination, I do not hesitate to assign to the same 'species,

notwithstanding a few differences of minor importance.
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The species is dedicated to Dr. Alphonse Milne-Edwards, of the

Jardin des Plantes, Paris, the son of the celehrated author of the

• Histoire Naturelle des Crustacees,' and himself the author of several

valuable contributions to carcinological science.

The following dimensions were afforded by the Madeiran specimen,

which has been added to the collection of the British Museum :

—

inches.

Length from tip of rostrum to end of caudal plates . 13|

of rostrum 2^
Carapace, length from base of rostrum to middle of

posterior margin 3|-

, width near the middle 1

1

-, -eight , 1|
Eyes with their stalks, length f
Superior antennae, length of peduncle l|

Inferior antennae, length of lamellar palp 1|

, width I
Jaw-feet, length of external pair 4

, length of next pair 2|
Legs, length of first pair 2|

, length of third pair , 5^
, length of hand and fingers of third pair 1

1

Abdomen, length to end of caudal segment 6|
False legs, length of first pair 4|

, length of last pair 2|
Middle caudal segment, length 1

1

Pen^us bocagei, mihi, P. Z. S. 18G3, p. 255.

I will take this opportunity of stating that the Penaus of the

Tagus, described by me under the name of P. bocagei, is identical

with the P. lonffirostris of M. Lucas (Exploration Scientifique de

I'Algerie: Crustacees, p. 46, Atlas, pi. 4. f. 5), as I have ascer-

tained by an examination of specimens obtained at Algiers, and by
a study of M. Lucas's description. Dr. Camil Heller (Die Crus-

taceen der siidlichen Europa) is of opinion that P. longirostris is

itself identical with P. membranacens, Risso, and thinks that Dr.

Milne-Edwards, in his ' Histoire Naturelle des Crustacees,' vol. ii.

p. 417, has inadvertently attributed to the P. membranaceus of

Risso some of the characters of P. siphonocerus, Philippi (Archiv

der Naturgeschichte, 1840, p. 19, t. 14. f. 3), which has a very short

rostrum, whilst the true P. membranaceus has a long one. If Dr.

Heller's views are correct (and I have no reason to suppose that they

are not), it will be seen that the range of P. membranaceus, Risso

(not Milne-Edwards), is not, as has been hitherto believed, limited

to the Mediterranean.

It may be useful to point out how the five known species of Me-
diterranean Pencei may be distinguished from one another by means
of their rostra.
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A. Rostrum shorter than peduncle of superior antenna
(six teeth on upper edge) P, sipkonocerus, Phil.

B. Rostrum longer than peduncle of superior antennje,

but shorter than carapace.

a. Teeth on the under edge (filaments of su-

perior antenna shorter than peduncle)... P. caramote, auct.

b. No teeth on the under edge.
* Three teeth on upper edge, including

carapacial crest (no spines on sur-

face of carapace) P. edwardsianus, J, Y. J.
** Nine teeth on upper edge, including

carapacial crest (four spines on
surface of carapace, two on each
side) P. membranaceus,

'

C. Rostrum equal to carapace in length P. foliaceus, Risso.

3. On Hyalonema lusitanicum.

By J. S. BoWEREAN K, LL.D., F.R.S., F.Z.S. &c.

On January 24th, 1867, Dr. Gray read a paper at the Zoological

Society entitled " Notes on Hyalonema lusifanicutn, and on the

Genus in general," announcing that Prof. Bocage had presented to

the British Museum a specimen of the above-named species. The
author adds, " I am enabled to state that I believe it to be a most
distinct species from the Hyalonema sieboldii of Japan," or, in other

words, from the species he formerly described as H. mirabilis, the

structural specific differences said by the author to exist between the

two species consisting of differences in the number of spicula in the

spiral axis, and their diameter as compared with each other in the

respective species ; but as these differences in length, number, and
diameter of the spicula exist to a very great extent between young
and old specimens of //. mirahile, such characters cannot certainly

be admitted as specific distinctions. His observations on the size

and form of the so-called polypes are equally vague and uncertain
;

and the varieties in structure cited may be as readily found in dif-

ferent specimens of H. mirahile as in Prof. Bocage's specimen of
H. lusitanicum.

There is an aphorism in natural history that no two individuals

of the same species are ever exactly alike ; and this observation ap-

plies with greater force to the protean forms of ttie SpongiadcB than
to any other class of animals existing. If the author had but care-

fully studied the axial columns of the numerous sp'^cimens of H.
mirabile in his possession, he could not but have rejected such very

uncertain characters as those he has adopted. The above are the

only organic characters cited by the author in behalf of his opinions
;

and he then takes flight into the realms of imagination in support of

his purely speculative ideas on the structure and habits of the inter-

esting animal under consideration.

Sterne took his hypothetical prisoner and shut him up in a dun-

geon, and then described all his imaginary woes and sufferings most

pathetically j so the Doctor took his Hyalonema, denuded him of



902 DR. BOWERBANK ON HYALONEMA LUSITANICUM. [NoV. 28,

the most important portion of his body, his basal spongeous mass,

turned him upside down, so that his so-called polypes were situated

at his supposed base, instead of at the upper part of his spiral column,

and then turned him adrift a denizen of the wide ocean. "With this

imaginary constitution the poor animal could no longer be considered

a Hyalonema ; but this difficulty was readily to be got over, and

the Doctor, with his usual facility in such operations, soon devised

a new genus, founded on the imaginary characters he had himself

created, which he has denominated Hyalothrix, and which he thus

characterizes :

—

" The polypes with forty tentacles in several concentric series, the

outer series the largest. The axis, covered to the very base with the

polype, bearing bark strengthened with cylindrical filiform siliceous

spicules, and with a smooth external coat without any imbedded

granules."

Having thus imagined his animal, and fitted him with a new genus,

the Doctor, with an artless simplicity that is really very charming,

observes, " This genus is at once distinguished from Hyalonema by

the coral not living with its base immersed in a sponge. It lives

evidently free ; but how it keeps itself in an erect position so that

all the polypes round the axis may obtain food is yet to be dis-

covered."

But alas for the stability of this ingenious natural-history ro-

mance ! The irresistible logic of facts has destroyed the whole edi-

fice ; for scarcely could the ink have dried with which Dr. Gray's

imaginations were printed before Prof. Bocage announced that he

had at last obtained a specimen of his H. lusitanicum with the basal

sponge embracing the proximal uncovered end of the spiral column

in the same manner as in the Japanese specimens. AH reasoning

upon Dr. Gray's imaginary animal now becomes superfluous, and we

have only to deal with Prof. Bocage's specimens of Hyalonema lusi-

tanicum.

Shortly after I had learned from Dr. Gray that Prof. Bocage had
acquired a specimen of his species with the basal sponge adhering

to it, I wrote to him on the subject, enclosing a small portion of the

spongeous base of my specimen of H. mirabile, figured in the ' Pro-

ceedings of the Zoological Society,' Part 1, PI. IV. f. 2, for the year

1867, that he might compare its organic structures with those of the

basal sponge of his //. lusitanicum, and begging the favour of a small

portion of the basal sponge of his specimen. To this request he

replied with much kindness and liberality, enclosing a piece of the

sponge 4 lines in length by about 3 in width—a quantity, as it will

be seen, amply sufficient to demonstrate accurately the structural

characters and relations of the two species. The fragment of sponge

is apparently from the surface of the specimen, as it is enveloped in

the remains of a rather stout brown membrane. After examining

the specimen in water, I disintegrated about half of it, and mounted
the spicula in Canada balsam, and then mounted the remaining por-

tion in the same material, in the state in which I had received it.

The results of my examinations of it were most satisfactory. In the
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piece mounted in its natural state the structure of the skeleton was
distinctly exhibited, exactly resembling, in the forms of its component
spicula and in the mode of their arrangement, those of the skeleton

of the spongeous base of H. mirabile. In the disintegrated portion

I found no less than eight forms of spicula which exist in the basal

sponge of H. mirabile, and which I have figured in the plates illus-

trating my paper on that species (Proc. Zool. Soc. 1867, p. 18).

The spicula found were those represented in Plate V. by figures' 2,

4, 6, 7, 8, 9, 18, and those of the skeleton. The only difference

between the forms of spicula found in Prof. Bocage's specimen and
those from H. mirabile is that those of the former are rather more
slender in their proportions, indicating a young and not fully deve-

loped state of its organization.

The skeleton-spicula of H. lusitanicum are of about the same
length as those of H. mirabile, but somewhat less in their diameter,

and they have the same malformations of their apices that so com-
monly occur in those of the last-named species. In truth, the spi-

cula of H. lusitanicum are so identical in form with those of H. mi-

rabile that, without knowing whence they came, it would be impos-

sible for an observer to say from which species they had been ob-

tained. With these slight differences in the organization of the two
specimens under consideration, there is little doubt in my own mind
that they belong to one and the same species ; and the slight discre-

pancies now apparent in the structure of H. lusitanicum will probably
disappear when other perfect and more fully developed specimens

are hereafter obtained and compared with H. mirabile ; and in the

consideration of these slight differences of structure the influence of

their widely separated localities must also be taken into consideration.

Another strong argument against H. lusitanicum being a species

distinct from H. mirabile is, that no form of spiculum can be de-

tected in the spongeous base of the former that is not abundantly
present in the corresponding parts of the latter. As regards organic

structure, there is no true specific distinction existing between them.
Their differences amount only to those of development and such as

may naturally arise from variations in climate and locality.

I have seen the specimen of Hyaloyietna lusitanicum in the British

Museum that was presented by Prof. Bocage, through the sides of

the glass tube in which it is carefully preserved. It is 2\\ inches

long, and has 1 inches of the distal portion of the column covered
with corium. The specimen is about 2| lines in diameter. There
is the same paucity of sand in the crust that is observable in Mr.
Lee's specimen, described by me in the Society's 'Proceedings'

(1867, p. 350) ; and, as in that case, each osculum is situated in an
elongate-oval area, in which, by the aid of a lens of 2 inches focus, the
radiating fibres are readily to be seen. The oscula are none of them
elevated to the same extent as in the Japanese specimens, but, like

those in Mr. Lee's one, they project very slightly. The oval areas

do not all coalesce at their respective boundaries ; in some there is

a small space of smooth corium separating them from each other.

Having disposed of his new genus Hyalothrix, Dr. Gray proceeds
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to reiterate his belief that " Hyalonema is a type of a peculiar family

of Corals, formed by zoanthoid polypes, characterized by forming for

their support a siliceous axis formed of many thread-like spicules

coiled together into a rope-like form, each formed of numerous con-

centric laminae, and surrounded and separated from one another by

the corium of the community of polypes." I should not have

noticed this reassertion of his opinions if he had not endeavoured to

establish certain laws which are in themselves essentially false, and

on which he bases his reasonings in favour of his own theory. In

the first of these Dr. Gray asserts, " Silica is not exclusively secreted

by sponges, as the advocates of the sponge-theory seem to believe,

but is found mixed with corneous matter (as it is mixed in Hyalo-

nema and Eupleetella) in Gorgonia and Antipathes, and with calca-

reous matter in Madrepores."

In the first place, no one, to my knowledge, has ever asserted that

silica is exclusively secreted by sponges ; nor is the silica to be ob-

tained from Corals and Gorgonias in the same state as it is in Hya-
lonema and Eupleetella, In the former two it has never been dis-

covered in an organized condition, while in the latter two it is always

in that state.

Dr. Gray quotes the analysis by Mr. Children of Gorgonia fiahel-

lum, in which he found silica enough to form " a globule before the

blowpipe;" and the Doctor says, "This proves that silica is found

in the coral of Alcyonaria or polypes with pinnate tentacles."

But the results of this analysis by Mr. Children do not bear

efi^ectively on the point in dispute, which is whether polype-bearing

animals secrete silex as well as carbonate of lime in an organized

form as portions of their bony skeletons. There is no doubt that

corals, Gorgonias, and zoophytes living in waters continually charged

with minute grains of sand and with silex in solution would receive

and retain within their fine pores numerous grains of that substance

which would only be liberated and recognized by the chemical disso-

lution of those bodies. But this adventitious acquisition of silex by

creatures whose organic structures are essentially calcareous is no

proof of their power to secrete and organize silex as well as carbo-

nate of lime ; and Dr. Gray does not produce a single example of any

polypiferous animal, either among the bony corals, the Gorgoniadse,

or zoophytes, secrethig and organizing silex as part of their skeleton-

structure. The difficulty of the purely siliceous structure of all parts

of the skeleton and internal siliceous organs of Hyalonema, con-

sidered by Dr. Gray a coral, still remains to' be solved by him;

and among all the beautiful siliceous organized forms so famihar to

microscopists of the present day there is not one that can be assigned

to any polype-bearing animal, described or undescribed ; and I be-

lieve that the animal power of organizing sihceous matter to form

either an internal or an external skeleton will be found to be strictly

confined to the great subkingdom of the Protozoa.

The second law that Dr. Gray enunciates is, " The structure of

the siliceous spicules of sponges is very similar to, almost identical

with, the structure of the axis of Gorgonia among the sclerobasic
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alcyonoid, and oi Antipathes among the sclerobasic zoanthoid po-
lypes."

The fact of the general law of increment by means of concentric
layers being common to the spicula and fibres of sponges and to the
horny axes of the Gorgoniadce, upon which the author lays so much
stress, no more proves their relationship to each other than it would
to the trees and herbs of the vegetable kingdom, or to the bones of
the mammalia ; and the reasonings deduced from this aphorism are
so inconsequential as to render it quite unnecessary to pursue this

portion of the subject any further.

The third position assumed by the author is, that " The spicules

of sponges are only covered with sarcode ; while the spicules of the
Hyalonema are each surrounded by a layer of corium exactly like

the inner surface of the bark or corium of the polypes."
The law thus attempted to be laid down is essentially incorrect,

and could never have been enunciated by any one even moderately
acquainted with the anatomy and physiology of the Sponyiadce. la
all Halichondroid sponges, where the spicula are connected with each
other the junctions are formed not by sarcode, but by masses of
keratode closely enveloping the adjoining points of the spicula, much
after the fashion of a plumber's joint ; and in some genera, as in

Chalina, the spicula are entirely immersed in the keratose fibres of
the sponge, as represented in figures 262 and 263, pi. 13, vol. i.

of ' Monograph of the British Spongiadse.' The same structure

obtains in the genus Diplodemia, as represented in pi. 14. f. 2/3,
and also in the genera Desmacidon and Haphyrus, represented by
figs. 264 and 265, pi. 13, of the same work. The premises attempted
to be established by the author thus being proved to be essentially

false, it is unnecessary to follow him through the series of reasonings

which he has based upon them.
The fourth position assumed by the author is, that " The essential

character of a sponge is, that it is permeated by canals for the circu-

lation of the water, which is emitted by oscules ; and there is no such
structure in Hyalonema"

This law, as far as it concerns the structure of a sponge, is cor-

rect ; but as regards the assertion that " there is no such structure

in Hyaloneiiiaj" I must leave my readers who are acquainted with
the papers of Professors Brandt and Max Schultze and myself to

form their own opinions on the subject.

The author's fifth law is, that "The attachment to the sponge ap-

pears to be the habit of a single species ; for the Portuguese species,

which agrees with the Japanese in most of its essential characters,

lives free in the sea, and has the small end of the coral, which in the

Japan species is sunk in the sponge, covered with polypes like the

rest of the surface."

This position, after our knowledge of the acquirement by Prof.

Bocage of a specimen of his //. hisitanicum with the basal mass of

sponge attached to it, is effectually negatived by the inexorable logic

of facts.

Dr. Gray, in his paper on " Hyalonema lusitanicum," read January

Proc. Zool. Soc— 1867, No. LVIII.
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24th, dismisses the consideration of my paper on " Hyalonema mi-

rabilis," read on the 10th of January, in not the most courteous

style imaginable. In a short note to his paper (p. 120) he observes,
*' Dr. Bowerbank has written a long and diffuse paper to attempt to

prove his position, when a cut in the polype-cell would have settled

the question. It is a pity he did not recollect King Charles's ques-

tion about the fish and the water." This style of pooh-poohing

disputed facts in natural history is neither just nor gentlemanly, and

in the present case it is at variance with the truth. Dr. Gray was

invited by me to be present at the reading of the paper on the 10th

of January, but he declined to appear on that occasion. Had he

been there he would have known that I had, not once only, but re-

peatedly, cut into his supposed polype-cells, and that the results of

their examinations were duly described and their anatomical pecu-

liarities figured in illustration of the descriptions of them. Neither

then, nor since, has Dr. Gray attempted to disprove a single fact

advanced by me in that paper.

In conclusion I may observe that, since the reading of a short

supplemental paper on March 28th, entitled " Additional Observa-

tions on Hyalonema mirabile,^' I have been fortunate in obtaining

from Mr. Jonathan Couch, of Polperro, several dried specimens of

Zoanthus couchii, in which the polypes were living when dredged up
at Shetland, and in which the motive fibres passing from the polypes

have their distal extremities attached in a circle to the inner surface

of the polype-case of the animal. The terminal portions of these

fibres have a stout, dilated-cylindrical, and very fleshy appearance.

They are attached to the inner surface of the mouth of the polypi-

dom by their apices only ; and from these points they pass inward

to the upper part of the polype to which their bases are attached,

and down the sides of which each of them may be traced for a con-

siderable distance, gradually diminishing in diameter as they pass

downward on the body of the animal.

As the end to be attained by means of these organs, in both

Zoanthus and Hyalonema, is precisely the same, that of opening

and closing a purse-like orifice on the apex of a cylindrical tube,

Nature, as might have been expected, has adopted nearly the same

mode of action in either case—that of a series of motive fibres, the

distal ends of which are attached in a circle around the orifice to be

contracted ; and there is just that difference in theii structure and
mode of disposition that is appropriate to the conditions of each

separate animal.

In Hyalonema, destitute of polypes, they are imbedded between

the outer and inner tissues of the corium of the organ on which they

are destined to operate ; while in Zoanthus they are not immersed
in the tissues of the case or polypidom of the animal, but are parts

of the enclosed polype within it, and their distal ends only are at-

tached to the oral opening of the external case, while the remaining

portions of these organs are attached to the outer integument of the

retractile polype within the polypidom.

These organs in Zoanthus are few in number, and very much
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stouter than those of Hyalonema. No tentacles of the Zoanthus
could be detected, the skin of the polype and the motive organs only

remaining within the polypidom in a favourable condition for obser-

vation.

4. Description of a New Species of Land-shell belonging to

the Genus Coeliaxis, H. Ad. and Angas. By H. Adams,

F.L.S., and G. F. Angas, F.L.S., C.M.Z.S.

(Plate XLIII.)

In a paper read at the Meeting of the Society on the 10th January,

1865, vFe gave a description of a nev? species of Land-shell from the

Cape of Good Hope, for which the subgeneric name Coeliaxis was
proposed. Adult specimens of a second species, possessing a con-

tinuous peritreme and distinct parietal plate, have since been re-

ceived by us from the Solomon archipelago, from which it would
appear that Coeliaxis must be considered a distinct genus, having

more affinity with Gibbulina and Ennea than with Suhulina, to

which we at the time referred it. Of the species upon which Coeliaxis

was founded, only two examples, in the British Museum Collection,

have the apertures at all complete. In one of these there is no trace

of any parietal plate ; while in the other, which is rather more ma-
ture, a callosity or tubercle, considered at the time accidental, exists,

thus rendering it probable that in quite mature examples of this

species the parietal plate will also be found distinctly developed, and
the peritreme of the aperture continuous.

Genus Cceliaxis, nob. (char, emend.).

Testa umhilicata, turrita, oblique costulata ; spira plerumque

decollata; apei'tura jilica parietali vel tuberculo munita; perist.

continuum, simplex, rectum.

Cceliaxis exigua, nob. (PI. XLIII. figs. 16, 17, p. 890.)

C. testa anguste et profunde umbilicata, cylindraceo-turrita,

tenui, oblique costulato-striata, pallide fulva ; spira decol-

lata, supenie attenuata ; anfr. superst. 1 1, subplanatis, ultimo

costa hasali sidcum interiorem angustum formante ; aper-

tura subverticali, rhomboidea, plica parietali spirali in medio

posita ; perist. simplici, continuo, soliito, margins columellari

expanse.

Long. 17 mill., diam. 4 mill., ap. 4 mill, longa.

Hab. Solomon archipelago.
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5, On a New Genus and some New Species of Marine Mol-

lusca from Port Jackson^ New South Wales. By George

French Angas, F.L.S., C.M.Z.S. &c.

(Plate XLIV.)

Genus Alicia, Angas.

Shell inequivalve, transversely ovate, thin, slightly compressed,

not gaping ; beaks entire, interior subnacreous. Hinge composed

of a posterior more or less prominent callus in the right valve, fitting

into a corresponding depression in the left valve, and an anterior

elongated marginal lamellar tooth or ridge ; cartilage internal, situ-

ated perpendicularly under the umbones, and covered by a large tri-

angular ossicle. Muscular impressions moderate
;

pallial line si-

nuated.

This genus has much the appearance externally of Periplo?na, but

the ossicle is large and triangular as in Lyonsia. It differs from both

genera in the cartilage not being supported by projecting spoon-

shaped processes, and in its being perpendicular to the umbones.

Alicia angustata, n. s. (PI. XLIV. fig. 1.)

Shell elongately oblong, white, surface of valves (under the lens)

very finely decussated, inequilateral ; anterior side five-sixths the

length of the shell, rounded at the extremity, the dorsal margin

slightly convex
;
posterior side truncate at the extremity, the dorsal

margin incurved, umbonal slope angulated ; ventral margin almost

straight. The hinge with the posterior callus in the right valve

prominent and tooth-like, and the corresponding depression in the

left valve bordered by a slightl)' raised ridge. Pallial sinus. deep,

extending to half the length of the shell.

Long. 6g, alt. 3, lat. 1| lines.

Hah. Port Jackson. Dredged inside South Head Reef.

Alicia elegantula, n. s. (PI. XLIV. fig. 2.)

Shell oblong, white, obsoletely concentrically plicate, very minutely

decussated, inequilateral ; anterior side three-fifths the length of

the shell, rounded
;
posterior side roundly truncate, the dorsal mar-

gin concave, umbonal slope angulated ; ventral margin convex. The
hinge with the posterior callus almost obsolete. Pallial sinus deep,

extending to the umbones.
Long. 5|, alt. 3, lat. \h lines.

Hab. Port Jackson. Dredged between Watson's Bay and " Sow
and Pigs " reef.

Thracia modesta, n. s. (PI. XLIV. fig. 3.)

Shell ovate, thin, white, rather ventricose, surface of valves irre-

gularly concentrically striate, inequilateral, beaks posterior ; anterior

side rotundate
;
posterior side obliquely truncate, the dorsal margin
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nearly straight, the umbonal slope angulated ; ventral margin convex.

The hinge with the cartilage processes small. Pallial sinus extend-

ing beyond the umbones.
Long. 7, alt. 4|, lat. 2| lines.

Hab. Dredged off Ball's Head, Port Jackson, in 1.5 fathoms.

DOSINIA PUELLA, n. s. (PI. XLIV. fig. 4.)

Shell small, orbicular, rather thick, moderately convex, whitish,

finely and closely irregularly concentrically striated ; umbones some-

what produced and approximate ; ligamental area but slightly exca-

vated ; lunule small, superficial, not impressed.

Long. 6, alt. 6, lat. 3 lines.

Hab. Botany Bay, New South Wales.

SUNETTA ADELINE, n. S. (PI. XLIV. fig. 5.)

Shell smooth, elongately ovate, anterior side rounded, posterior

slightly truncate ; ventral margin somewhat bulged in the middle, a

little tumid towards the umbones, whitish, painted with angular cho-

colate markings along the posterior slope, with a few of the same

description, but fainter, proceeding downwards from the umbones,

and covered towards the margins with a very slight pale olive epi-

dermis ; ligamental area narrowly excavated ; lunule strongly defined

and narrow, with the lips projecting beyond the line of the dorsal

slope ; interior white, tinged with flesh-colour, edges of the valves

finely crenated within.

Long. 8, alt. 6, lat. 3 lines.

Hab. Dredged in deep water near Port-Jackson Heads.

This species differs from Mero'e Mans, Reeve (from Cochin China),

in being smaller, much less tumid, more rounded at the ventral mar-

gin, and somewhat truncate posteriorly ; the lunule also is prominent

and projecting, whereas in M. Mans it is flat ; and the dark purple

spot so characteristic of the interior of the latter is wanting in the

species described above.

Spisula cretacea, n. s. (PI. XLIV. fig. 6.)

Shell triangularly ovate, solid, rough, chalky-white, rudely con-

centrically striated ; umbones nearly central, acute, approximate ;

basal margin arcuate ; anterior side rounded
;
posterior side slightly

angled, and obtusely keeled from the umbones; the dorsal area

broad, with the margin slightly arcuate ; lateral teeth elongate and

strongly cross-ribbed on both sides.

Long. 9, alt. 6 1, lat. 5 lines.

Hab. Dredged at Port Stephen, off Tarlee.

Spisula producta, n. s. (PI. XLIV. fig. 7.)

Shell small, rather solid, ovately cuneiform, white, finely irregu-

larly concentrically striated, and covered with a thin membranaceous

epidermis towards the sides and basal margin ; umbones tumid, acute,

approximate ; anterior side rounded, shorter ;
posterior side pro-
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duced, somewhat beaked, obtusely keeled from the umbones ; lateral

teeth finely serrated.

Long. 7, alt. 5, lat. 3 lines.

Hab. Johnson's Bay and Parramatta River, Port Jackson.

This species resembles in external appearance the Mactra late-

ralis of Say, from South Carolina ; it is, however, flatter and less

sharply keeled, with the posterior dorsal slope longer and straighter,

and the umbones closer together, whilst the serrated character of the

lateral teeth would alone distinguish it from the American shell.

LORIPES ASSIMILIS, u. s. (PL XLIV. fig. 8.)

Shell somewhat triangularly orbicular, rather inflated, slightly

superficially excavated at the anterior side, solid, whitish, concen-

trically very finely elevately striated throughout ; margins crenate ;

cartilage in an oblique groove of the hinder hinge-margin.

Long. 6, alt. 6, lat. 3| lines.

Hab. New South Wales ; and Hobson's Bay, Port Philip.

This species differs from L. icterica. Reeve, in being more solid

and inflated, more strongly concentrically ridged, and in the absence

of the diverging radiate strise of the latter.

Mysia (Felania) adamsi, n. s. (PI. XLIV. fig. 9.)

Shell depressly orbicularly elongate, white, shining, covered with

a very thin transparent horny epidermis ; concentrically very finely

irregularly striated, smooth and polished at the umbones ; lunule

very small ; margins simple. Hinge with two teeth in each valve,

one of which is bifid.

Long. 6, alt. &^, lat. 2>\ lines.

Hab. Port Jackson. Dredged in deep water.

Mysia (Felania) jacksoniensis, n. s. (PI. XLIV. fig. 10.)

Shell triangularly depressly orbicular, posterior side rounded, an-

teriorly somewhat obliquely produced, pale rosy flesh-colour, covered

with a light-green shining epidermis ; umbones produced, a})proxi-

mate ; concentrically finely irregularly striate, the lines of growth
strongly impressed at intervals ; interior pinkish.

Long. 4, alt. A\, lat. 2| lines.

Hab. Dredged in deep water in Port Jackson.

Lepton adamsi, n. s. (PI. XLIV. fig. 11.)

Shell triangularly ovate, rather convex, inequilateral, milky white,

somewhat transparent, thin, shining ; surface of valves finely con-
centrically striated, and minutely shagreened anteriorly and poste-
riorly, smooth in the middle ; anterior side short, rounded

; poste-
rior side ovate, widely plicate towards the margin ; umbones pro-
minent and slightly oblique ; superior margin convex ; the inferior

margin straight.

Long. 6 1, alt. 5, lat. 2| lines.

Hab. Port Jackson.
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MODIOLARIA BARBATA, n. S. (PI. XLIV. fig. 12.)

Shell small, oblong-ovate, more or less convex, whitish, covered

with a yellowish-green horny epidermis, which becomes long, thick,

and fibrous posteriorly ; the valves very finely concentrically irregu-

larly striated, and decussated with elevated radiating ribs, which are

obsolete near the middle.

Long. 5, alt. 2, lat. l^ lines.

Hab. Botany Bay, New South Wales.

OSTREA VIRESCENS, n. S. (PI. XLIV. fig. 13.)

Shell solid, orbicular, inequivalve, with the margins of the valves

crenulately frilled. Superior valve smaller, flattened, radiately

plicate, and laminately scaled, whitish, irregularly striped with

purplish brown ; inferior valve larger, the cavity deep ; interior

greenish olive, paler at the margins ; cardinal area large, triangular,

and flattened.

Long. If, lat. 1^ inch.

Hab. Attached to rocks and madrepores at low spring tides at

Watson's Bay, Port Jackson.

Crossea concinna, n. s. (PI. XLIV. fig. 14.)

Shell narrowly umbilicate, turbinate, rather solid, white, semipel-

lucid ; spire raised, suture distinct ; whorls five, rounded, the first

three transversely ribbed and longitudinally striated, the remainder
transversely punctate-striate ; umbiHcus bordered by a rounded cal-

lus ; aperture circular, with a channelled angular projection in front;

outer lip simple, the margin acute.

Diam. 2 lines, height 1^.

Hab. " Sow and Pigs " reef. Port Jackson, from 2 to 4 fathoms.

This species has much the form of C. bellula, A. Ad., but differs

in size, being considerably larger, and in the sculpture of the whorls

;

the angular projection of the aperture also is not so strongly deve-

loped. The only two species of the genus hitherto known were ob-

tained by Mr. Arthur Adams from the Gotto Islands in Japan.

DESCEIPTION OF PLATE XLIV.

Fig. L Alicia angustata, p. 908.

2. elcgantula, p. 908.

3. Tkracia modesta, p. 908.

4. Dosiniaptiella, p. 909.

5. Snnetta adelina, p. 909.

6. Sjnsula cretacea, p. 909.

7. —— producfa, p. 909.

Fig. 8. Loripes assimilis, p. 910.

9. Felania adamsi, p. 910.

10. jaeksoniends, p. 910.

11. Lepton adamsi, p. 910.

12. Modiolaria barhata, p. 911.

13. Ostrea virescens, p. 911.

14. Crossea concinna, p. 911.
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6. A List of Species of Marine MoUusca found in Port Jack-

son Harbour, New South Wales, and on tlie adjacent

Coasts, with Notes on their Habits &c. By George
French Angas, F.L.S., C.M.Z.S. &c.—Part 11.^

[The length, as given in inches or lines, must be understood to represent the

extreme measurement of the shell.

Those species marked with an asterisk ( * ) have been described from speci-

mens in my own collection.—G. F. A.]

Class CONCHIFERA.

Order PHOLADACEA.

Fam. GASTROCH^NIDiE.

1. Bryopa (Dacosta) australis.

Clavagella australis^ Sow.

Found burrowing in sandstone rocks, at very low tide, near Port-

Jackson Heads. The tube, which is simple, pi-ojects outwards from
1 to 2 inches. The valves are hidden in the dilated hinder part of

the tube, below the surface of the rock.

2. HUMPHREYIA STRANGEI.

Aspergillum strangei, A. Ad. P. Z. S. 1852, p. 91, pi. 15. f. 5.

Of this singular form three or four specimens were obtained by
the late Mr. F. Strange, and one by myself, at Watson's Bay, Port

Jackson. The tube, which is merely an expansion and modification

of the valves, is curved and obtusely carinated on each side. It is

found attached to the flat surface of rocks at the bottom of pools,

projecting upwards amongst the pebbles and sand, at extremely low
spring tides. Length of the tube 2 inches 4 lines.

Fam. SoLENiD^.

3. SOLEN SLOANII.

Solen sloanii, Gray, in Brit. Mus., Hanley, Sp. of Shells, p. 12.

? Solen philippianus, Dunker.

A pretty species, mottled with purplish flesh-colour like S. vagi-

noides, Lam., from Tasmania ; it is, however, a narrower shell, and
not curved like the latter. Length 3^ inches. Burrowing in the;

sand at Middle Harbour &c.

4. CULTELLUS AUSTRALIS.

Cultellus austt'alis, Dunker, P. Z. S. 1861, p. 423.

Dredged in Lane-Cove River, Port Jackson. Length I5 inch.

Found also at Moreton Bay and Port Curtis, where it attains the
length of 3 inches.

* Continued from p. 233.
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Fam. Saxicavid^.

5. Saxicava australis.

Saxicava ar.slralis, Lam. Anim. sans Vert. vi. p. 153.

Found amongst crevices of rocks at low water in Port Jackson.
It is extremely variable in form, like the other species of the genus.

Length 10 lines.

Fam. CoRBULiD^.

6. CORBULA TUNICATA.

Corbula tunicata. Hinds, P. Z. S. 1843.

This fine species has the left valve, which is much the largest,

deeply grooved over its entire surface. The right valve is grooved
near the umbo only. Dredged in 5 to 7 fathoms in Port Jackson.
Also from the Philippines (Cuming), and the Straits of Macassar
and L'Agulhas Bank (Hinds). Length 1 inch.

7. Corbula nasuta.

Corbula nasuta. Sow. P. Z. S. 1833.

It is impossible to separate this species from C. nasuta. Sow.,
which comes from the Gulf of Nicoya. Dredged in Port Jackson.
Length 10 lines.

8. Corbula scaphoides.

Corbula scaphoides, Hinds, P. Z. S, 1833.

Dredged in Port Jackson. Length 6 lines.

9. Corbula zelandica.

Corbula seylandica, Quoy et Gaim. Voy. de I'Astrol.

? C. catlowce, Reeve, P. Z. S. 1844.

Dredged in Middle Harbour. Length 6 lines. It occurs also in

New Zealand and at Moreton Bay.

Fam. Anatinid.e.

10. Anatina creccina.

Anatina creccina, Valenciennes, MS. in Mus. Cuming ; Reeve,
Conch. Icon. Anatina, pi. 2. f. 12.

In this species the posterior portion of the valves is widely gaping
and curved upwards. It is found in sandy mud at lUawarra Lake,
Port Stephen, and Port Jackson. Length 1 inch 10 lines.

1 1

.

Anatina tasmanica.

Anatina tasmanica. Reeve, Conch. Icon. Anatina, pi. 3. f. 20.

More ovate than the preceding, with the umbones nearly central.

From sandy mud in Port Jackson. Length 2 inches.
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12. Anatina prolongata.

Anathia prolongata. Reeve, Conch. Icon. Anatina, pi. 4. f. 28.

A thin narrow species, with the valves produced posteriorly and
ridged throughout. Dredged in sandy mud near Spectacle Island,

Parramatta River. Length 9 lines.

13. *Alicia angustata.'

Alicia angustata, Angas, antea, p. 908, PI. xliv. f. 1.

In this genus the ossicle is large and triangular as in Lyonsia ; but

the cartilage is not supported by projecting spoon-shaped processes,

and is perpendicular to the umbones. The shells externally some-

what resemble periploma, and are thin, white, and abruptly truncate

at the posterior side. Dredged inside South Head reef. Length

6^ lines.

14. *Alicia elegantula.

Alicia elegantula, Angas, antea, p. 908, PI. xliv. f. 2.

More rounded than the preceding species, with the umbones more

central. Dredged between Watson's Bay and the " Sow and Pigs
"

reef. Length 5g lines.

15. Thracia anatinoides.

Thracia anatinoides. Reeve, Conch. Icon. Thracia, pi. 3. f. 12.

Roundly ovate, thin, and convex, shortly angled posteriorly, and
broadly rounded in front. Dredged in Port Jackson. Length 1 inch.

16. Thracia australica.

Thracia australica. Reeve, Conch. Icon. Thracia, pi. 3. f. 13.

A somewhat depressed species, with the aspect of a periploma.

Dredged in Port Jackson. Length 9 lines.

17. *ThRACIA MODESTA.

Thracia modesta, Angas, antea, p. 908, PI. xliv. f. 3.

A small ovate species, with the posterior side very obliquely trun-

cate. Dredged off Ball's Head, Port Jackson, in 15 fathoms.

Length 7 lines.

18. Ne^ra (Rhinomya) rugata.

RMnomya rugata, A. Ad. Ann. & Mag. Nat. Hist. 3rd ser. vol. xiii.

p. 207.

An elegant little shell, largely rostrate, and concentrically ridged

throughout. Dredged at the " Sow and Pigs" reef. Length 3^ lines.

The type specimen of this species was dredged by Mr. A. Adams at

Tabu Sima, in Japan.

19. Theora nitida.

Theora nitida, Gould, ' Otia,' p. 162.

A thin, hyaline shell, with the valves attenuate posteriorly ; the
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hinge with a small spoon-shaped process projecting inwards. Dredged

in Port Jackson, in deep water. Length 6 lines.

20. Myodora crassa.

Anatina crassa, Stutchbury, Zool. Journ. v. p. 100, Tab. Suppl.

43. f. 5, 6.

A thick, triangular species, with both valves transversely ribbed.

Dredged in Middle Harbour. Length 6 lines.

21. Myodora pandor^formis.

Anatina pandorceformis, Stutchbury, Zool. Journ. v. p. 99, Tab.

Suppl. 43. f. 3, 4.

The strife on the right or flattened valve are very fine and smooth.

Dredged in Middle Harbour on a sandy bottom. Length 10 lines.

22. Myodora ovata.

Myodora ovata. Reeve, Conch. Icon. Myodora, pi. 1. f. 4.

Shorter than the preceding species, with the striae on both valves

raised and prominent. Dredged in Port Jackson. Length 7 lines.

This species occurs in Port-Adelaide Creek, South Australia ; and
also in the Philippines, according to Cuming.

23. Myodora brevis.

Anatina brevis, Stutchbury, Zool. Journ. v. p. 99, Tab, Suppl. 43.

f. 1, 2.

A very elegant, thin, triangular-shaped shell, with the left valve

flexuousiy striated anteriorly. Dredged in Lane Cove, Farm Cove,

and Mossman's Bay. Length 1 inch.

24. Myochama anomioides.

Myochama anomioides, Stutchbury, Zool. Journ. v. pi. 42. f. 1-4.

This remarkable shell is usually found attached to the living shells

of Trigonia lamarcki. It varies in form, is of a pinkish colour, and

in its sculpture partakes somewhat of that of the shell on which it

is parasitic. Dredged near the " Sow and Pigs " reef, in Port Jack-

son. Length 9 lines,

25. Myochama strangei.

Myochama strangei, A. Ad. P. Z. S. 1852, pi. 15. f. 2.

An oblong, wrinkled species, of a blackish colour, found attached

to stones or dead shells. Dredged in Port Jackson (inside the North

Head), but of very rare occurrence. Length 1 inch.

26. Chamostrea albida.

Chama albida. Lam.
Cleidothaerus chamoides, Stutchbury, Zool. Journ. p. 98, Tab.

Suppl. 42. f. 5-8 ; Sow. Gen. of Shells, f. 1-3.

This curious genus, of which one species only is known, is pecu-
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liar to Australia. The valves are connected internally by an ossicle

in the cartilage, are rough outside, and somewhat pearly within.

The left valve is nearly flat and triangular ; whilst the right one is

convex, and attached by its front slope to the upper surface of flat

sandstone rocks which are laid bare at low water. It occurs near

Port-Jackson Heads. I have also procured fine large specimens from

Port Lincoln, in South Australia. Length 2^ inches.

Order VENERACEA.

Fam. Mactrid^.

27. Trigonella contraria.

Mactra contraria, Desh. P. Z. S. 1854; Reeve, Conch, Icon.

Mactra, pi. 17. f. 86.

Somewhat like M. rufescens. Lam., but flatter and more beaked

at the sides, with the umbones smooth, and stained with two violet

rays. Rare in Port Jackson. Length 1| inch.

28. Trigonella luzonica.

Mactra luzonica, Desh. P. Z. S. 1854; Reeve, Conch. Icon.

Mactra, pi. 16. f. 81.

A neat species, more or less rayed with brown, and tinged with

purple at the umbones. Dredged in Middle Harbour on a sandy

bottom, also in Botany Bay. Length 1 inch 3 lines.

29. Trigonella pusilla.

Mactra pusilla, A. Adams, P. Z. S. 1855, p. 226.

A pretty, little, shining species, either white or rayed with brown.

Dredged in Middle Harbour along with the foregoing. Length

7 lines.

30. *Spisula cretacea.

Spisula cretacea, Angas, antea, p. 909, PL XLiv. f. 6.

A dull-white, chalky-looking shell, not unlike in form to the Bri-

tish S. subtruncata. Dredged in Port Stephen. Length 10 lines.

31. Spisula corbuloides.

Mactra corbuloides, Desh. P. Z. S. 1854 ; Reeve, pi. 19. f. 103.

1 Mactra rostrata, Spengler, Skrift. Nat. Selsk. v. p. 115.

A stout, gibbous, trigonal species, strongly keeled from the um-
bones, and covered with a pale greenish-olive epidermis. Dredged

in Illawarra Lake. Length 1 1 lines. A dwarf variety is found

in Rushcutter's Bay, Port Jackson, and also at Moreton Bay ; it

measures 5 lines in length.

32. *Spisula producta.

Spisula producta, Angas, antea, p. 909, PI. XLiv. f. 7.

A small, whitish, triangular, somewhat compressed species, pro-
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duced posteriorly. Found in the mud at Johnson's Bay, and ou the

banks of the Parramatta River. Length 7 lines.

Subfam. Lutrariin^.

33. LUTRARIA DISSIMILIS.

Lutraria dissimilis, Desh. P. Z. S. 1854 ; Reeve, Conch. Icon.

Lutraria, pi. 2. f. 8.

Like L. rhynchcena, Jonas, but less curved and gaping. In sandy
mud. Middle Harbour. Washed up ou the beach at Edward's Bay
occasionally after storms. Length 3 inches 9 lines.

34. ? StANDELLA OVALINA.

Mactra ovalina, Lam. Anim. sans Vert. vi. p. 104.

A smooth, ovate, vphitish shell, rather gaping posteriorly, with the

hinder slope narrowly keeled. Dredged in Middle Harbour. Length
] inch 5 lines. This species occurs also at Port Phillip.

35. Zenatia acinaces.

Lutraria acinaces, Quoy & Gaim. Voy. de I'Astrol. iii. p. 545,
t. 83. f. 5, 6 ; Reeve, Conch. Icon. Lutraria, pi. 4. f. 14.

A large, oblong, compressed shell, resembling a flattened Lutraria,

with the umbones anterior ; covered at the sides with an olive-brown

epidermis. Botany Bay, very rare. Length 4 to 5 inches. Also
from New Zealand, according to Quoy, Earl, and Dieffenbach.

Fam. Tellinid^.

Z^. Gari (Psammocola) togata.

Psammobia togata, Desh. P. Z. S. 1854, p. 318.

A large ovately transverse shell, obliquely truncate posteriorly,

white, aud clothed with a strong olive-green epidermis, more or less

eroded at the umbones. Length 3^ inches. Port Jackson, Port

Essington, and the PhiUppines.

Externally this shell has somewhat the aspect of a Glaueonomya,

and may be regarded as the type of a distinct group of the family

TellinidcB.

37. Gari malaccana.

Psammobia malaccana, Reeve, Conch. Icon. pi. 6. f. 42.

A shining white species, delicately sculptured with oblique grooved

strise, which suddenly terminate on the posterior side. Length
1 inch 3 lines. Dredged at Lane Cove, Port Jackson ; also Port

Denison, and Malacca (Cuming).

38. Gari zonalis.

Psammobia zonalis. Lam. Anim. sans Vert. vi. p. 182.

A compressed species, of a pale livid-brown colour, rayed with

white. Length 1 inch. Middle Harbour ; also Tasmania.
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39. Gari (Amphich^na) menkeana.

Psammobia menkeana, Reeve, Conch. Icon. pi. 6. f. 43.

A pretty little species, somewhat resembling the British P. telli-

nella. Lam., of a yellowish or purpUsh white, faintly rayed with pale

rose-colour. Length 11 lines. Dredged near the "Sow and Pigs"

reef and in Middle Harbour.

40. HiATULA EPIDERMIA.

Soletellina epidermia, Desh. ; Reeve, Conch. Icon. pi. 1. f. 3.

A somewhat rounded species, livid purple or orange near the urn-

bones, and covered with an olive epidermis. Length 2\ inches.

This species ranges commonly from Port Jackson to Swan River.

41. HiATULA BIRADIATA.

Splen biradiatus,Wood, Gen. Conch, pi. 33, f. 1.

Flatter and more elongated than the preceding species, zoned with

livid purple, with two white rays posteriorly and an olive-green epi-

dermis. Length 1 inch 9 hnes. Middle Harbour. This is a com-

mon species in the South-Australian gulfs.

42. HiATULA FLORIDA.

Psammobia /orida, Gould, Expedition, Shells, Proc. Boston Nat.

Hist. Soc. 1846.

Soletellina donacio'ides, Reeve, Conch. Icon. pi. 3. f. 11, 1857.

A transversely oblong thin species, livid purple, paler anteriorly,

with two faint posterior rays, and covered with a dark transparent

horny epidermis. Length 15 lines. Dredged in Illawarra Lake in

brackish water.

43. Tellina (Tellinella) deltoidalis.

Tellina deltoidalis, Lam. Auim. sans Vert. vi. p. 206.

T. lactea, Quoy.

A flattened, rounded, white shell, beaked posteriorly. Dredged

in Illawarra Lake and Botany Bay. Length 1| inch. This species

varies greatly in size and aspect, and has a wide range over the

southern portion of Australia, Tasmania, and New Zealand. All the

specimens obtained in the Illawarra Lake are tinged with flesh-colour.

44. *Tellina (Arcopagia) elliptica.

Tellina elliptica, Sow. in Conch. Icon. Tellina, pi. 39. f. 223.

A small, white, ovate, and somewhat flattened species, with the

posterior side the shorter. Dredged in Port Jackson. Length

5 lines.

45. *Tellina (? Macoma) subelliptica.

Tellina subelliptica, Sow. in Conch. Icon. Tellina, pi. 39.

f 220 a, b.



1867.] MR. G. F. ANGAS ON AUSTRALIAN MOLLUSCA. &19

Rounder and more inflated than the preceding, with the umbones
central ; finely concentrically ridged ; white or livid purple. Dredged
at Watson's Bay in 3 fathoms. Length 5 lines.

46. *Tellina (M^ra) semitorta.

Tellina semitorta. Sow. in Conch. Icon. Tellina, pi. 39. f. 221 a, 6.

A small, elongately ovate, bean-shaped species, very short poste-
riorly, and finely concentrically grooved throughout, pale yellowish
or pinkish white. Dredged in Port Jackson. Length 6 lines.

47. Tellina (Angulus) ticaonica.

Tellina ticaonica, Desh. P. Z. S. 1854, p. 358.

A nearly smooth, pale rose-coloured, shining species. Dredged
at Lane Cove. Length 5 lines. Found also in the Philippines.

48. *Tellina tenuilirata.

Tellina tenuilirata. Sow. in Conch. Icon. Tellina, pi. 39. f. 219o,^.

A small elegantly shaped shell, somewhat beaked and truncate
behind, and finely lirate throughout, white and shining, some-
times carnelion-red. Dredged at the " Sow and Pigs" bank. Length
6 lines.

49. *Telhna (Angulus) unifasciata.

Tellina unifasciata. Sow. in Conch. Icon. Tellina, pi. 29. f. 156.

A thin flattened species, smooth and shining anteriorly, and deli-

cately one-rayed, with pink at the posterior slope. In aspect very
like T. eocilis. Lam., from Japan, which is pink, with two white rays

posteriorly. Dredged in Port Jackson. Length 5| lines.

50. Tellina (Angulus) lilium.

Tellina lilium, Hanley, P. Z. S. 1844 ; Thes. Conch. Tellina,

pi. 58. f. 85.

A pure-white species, nearly smooth, with the posterior area

grooved. Dredged at Lane Cove. Length 8 lines.

51. *Tellina semiplana.

Tellina semiplana. Sow. in Conch. Icon, Tellina, pi. 39. f. 222a, b.

A smooth, flattened, white species, with but little character.

Dredged in Port Jackson. Length 1 inch.

52. *Tellina semifossilis.

Tellina semifossilis. Sow. in Conch. Icon. Tellina, pi. 41. f. 237.

A rough-looking, somewhat ovately formed species, more or less

eroded at the umbones, yellowish white, here and there rudely con-
centi'ically ridged. Johnson's Bay, Port Jackson, on mud at low
water. Length 9 lines.
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Subfam. Donacin^.

53. DoNAx (Latona) deltoides.

Donax deltoides, Lam. Anim. sans Vert. vi. p. 241.

D. epidermia. Lam.; Reeve, Couch. Icon. Donax, pi. \.f.4a,b.

This fine species is abundant on most of the sandy beaches of

Australia which are exposed to the surf. It ranges from Swan
River to Moreton Bay. In colour it varies from greenish olive to

purple, and sometimes orange-yellow. Outer Manly Beach, in sand

at low water. Length 2^ inches.

Subfam. PaphiinjE.

54. DONACILLA ELONGATA.

Mesodesma elongata, Desh. ; Reeve, Conch. Icon. Mesodesma,
pi. 1. f. 5.

Triangularly elongated, and at the posterior side short and trun-

cated ; covered with a shining yellowish- olive epidermis. Buried in

sand at low tide. Botany Bay. Length 1 inch I line. This species

has a wide range to South Australia, Tasmania, and Swan River.

55. *DoNACILLA OBTUSA.

Mesodesma obtusa, Crosse & Fischer, Journal de Conch. 1864,

p. 350.

An ovate species, of a waxy white, roundly truncate behind, and

compressed and wedge-shaped in front, with a light-brown epidermis

towards the margins. From the Sand-spit, Middle Harbour.

Length 9 lines. This species is common at Port Lincoln, in South

Australia.

Fam. VeneridjE.

Subfam. Venerin^e.

56. Venus laqueata.

Venus laqueata, Sow. Thes. Conch, xi. pi. 153. f. 15; Reeve,

Couch. Icon. Venus, pi. 6. f. 20.

This noble species is characterized by the concentric ridges form-

ing erect crenated frills, the interstices between which are regularly

longitudinally ribbed. Colour pale fulvous, sometimes rayed with

four indistinct brown bands. Dredged in sandy mud in Port Jack-

sou. Length 3 inches. Found also at Moretou Bay.

57. Chione striatissima,

Venus striatissima, Sow. Thes. Conch, p. 44, pi. 157. f. 103-105;
Reeve, Conch. Icon. Venus, pi. 26. f. 135.

A pretty little pointed ovate species, cancellated with concentric

waved ridges and longitudinal striae ; in general aspect somewhat
like the British V. ovata, Penu. Dredged at Watson's Bay «&c.

Length 8 lines.
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58. Chione (Circomphalus) roborata.

Venus roborata, Hanley, P. Z. S. 1844, p. 161 ; Reeve, Couch.

Icon. Venus, pi. 23. f. 1 13.

A solid, rounded species, less inflated than V. calophrjUa, of a

wax_v-white colour, with the concentric ridges very numerous, thick-

ened, and curved inwards. A single example only of this shell was

dredged at the "Sow and Pigs" hank, Port Jackson ; in Tasmania
it is of frequent occurrence. Length 1 inch 2 lines*.

59. Chione (Circomphalus) calophylla.

Venus calophyUa, Hanley, Recent Shells, App. p. 3G1, pi. IG.

f. 26 ; Reeve, Conch. Icon. Venus, pi. 23. f. 114.

A very elegant species, with distant, thin, erect frills, the surface

of the valves between which is smooth ; white or pale tlesh-colour.

Dredged in black mud at the mouth of Lane Cove, and at Port

Stephen. Length Ig incli. This shell may at once be distinguished

from the still more beautiful V. lumellata. Lam. (from South Au-
stralia), by its rounded form, smaller size, and the erect frills being

nearly smooth, and not grooved on their undersides.

60. Chione (Circomphalus) alatus.

Venus alatus, Reeve, Conch, Icon. Venus, pi. 18. f. 83.

A solid, nearly smooth species, broadly rayed with pale brown,

with a few erect ridges at the posterior side. The young shells are

more or less distantly ridged throughout. From deep water on the

coast, at Wollongong, Port Stephen, &c. Length 2 inches 3 lines.

I obtained several specimens of this species on the beach at Porirua,

Cook's Straits, New Zealand.

61. Chione (Timoclea) australis.

Venus australis. Sow. Thes. Conch, p. 48, pi. 1.17. f. HI, 112;

Reeve, Conch. Icon. Venus, pl. 22. f. 107.

A pretty, ovate species finely ridged and cancellated, and blotch-

rayed with chestnut. Interior rose-purple. Dredged at Watson's

Bay. Length 1 inch 3 lines. It occurs also in South Australia and

at Swan River.

62. Chione (Marcia) fumtgata.

Venus fumigata. Sow. Thes. Conch, p. 102, pl. 159. f. 152-155;
Reeve, Conch. Icon. Tapes, pl. 7. f. 31.

A somewhat inflated, ovate species, acuminately produced poste-

riorly, smooth, and of a light olive-grey colour throughout, with the

posterior slope of the dorsal margin grooved. Dredged in Illawarra

Lake. Length 1| inch.

* The Venus isahellina, Phil. (Reeve, Conch. Icon. pl. 23. f. 112), stated to come
from " Sydney," I have never met with there. ^Iy specimens are iVom Port

Curtis. It seems to be intermediate between /'. calophylla, Ilanl., and V. dysera,

Chemn., the latter a well-known Chinese species, which Mr.Ileeve curiously ignores.

Proc. Zool. Soc—1867, No. LIX.
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63. Chione (Marcia) l^vigata.

Venus Icevigata, Sow. Thes. Conch, p. 103, pi. 159. f. 156-158.

Flatter and less beaked than the preceding species, painted with

two or three zigzag rays from the umbones, and wanting the charac-

teristic grooving of the posterior dorsal slope. Dredged in mud in

Port Jackson and Port Phillip (Hobson's Bay). Length 1| inch.

64. Callista disrupta.

Cytherea disrupta, Sow. Thes. Conch, p. 1 1 7, pi. 163. f. 208, 209.

A transversely ovate shell, with the dorsal margin arched ; smooth,

or very finely concentrically striated, yellowish, and painted with

purplish-brown zigzag bands and flames. Dredged at Watson's Bay
&c. Length H inch. Found also at Moreton Bay, on the banks

off Stradbroke Island.

65. Callista rutila.

Cytherea rutila, Sow. Thes. Conch, p. 116, pi. 163. f. 205.

More rounded and larger than the preceding species, smooth, and
painted with irregular interrupted bands of chestnut, and tinged with

rose-colour round the posterior side and ventral margin. Dz'edged

at Watson's Ba3^ and found on the beach at Cabbage-tree Cove,

outside the north head of Port Jackson. Length 1 inch 9 lines.

I have received specimens from the east coast of Tasmania 2 inches

3 lines across.

(jQi. TivELA UNDULOSA, var.

Venus undulosa, Lam. Anim. sans Vert. vi. p. 370.

V. variabilis. Sow. P. Z. S. 1835; Thes. Conch. Venus, pi. 158.

f. 142-146.

This species varies considerably in shape and markings. At Swan
River, where it is very abundant, the shells are richly rayed and
marked with angular and undulating brown lines ; occasionally they

are white. The Port Jackson specimens, which are of rare occur-

rence, are smaller, more trigonal, painted sparingly vvith narrow ful-

minating lines, and clothed with a thick, silky, fibrous epidermis.

Dredged at Watson's Bay. Length 1 inch.

ay. *SUNETTA ADELINE.

Sunetta adelincp, Angas, anted, p. 909, PI. XLiv. f. 5.

A pretty little species, less tumid than Meroe Mans of Reeve (from
Cochin ("hina), with the lunule pinched outwards and projecting.

Length 8 lines. Dredged in deep water near Port-Jackson Heads.

68. Circe undatina.

Cytherea undatina, Lam. ; Sow. Thes. Conch. Circe, pi. 138.

f. 22-26.

A fine species, more ventricose than C. scripta, Linn., and ele-

gantly painted with broad rays, blotches, bands, and zigzag lines of
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brown on a whitish ground. Dredged off Spectacle Island, Parra-

matta River, Port Jackson, in sandy mud. Length 2 inches.

Subfam. Dosiniin^.

69. DOSTNIA SCULPTA.

Artemis sculpta, Hanley ; Reeve, Conch. Icon. Artemis, f. 52.

This species may readily be distinguished by its concentric striae

being decussated at the sides by fine radiating lines. Dredged in

Port Jackson. Length 1 inch. At Moreton Bay it attains a larger

size. Some of the Port Jackson specimens are slightly tinged with

rose-colour at the umbones.

70. DOSINIA SCABRIUSCULA.

Artemis scabrinscula, Phil. Abbild. und Besch. Conch, ii. p. 230;

Reeve, Conch. Icon. Artemis, pi. 3. f. 14.

I have only met with young examples of this fine species in Port

Jackson. Japan, Ceylon, and North Australia are cited as its habi-

tats. Full-grown shells measure nearly 2 inches across.

71. *DoSINIA PUELLA.

Bosinia puella, Angas, antea, p. 909, PI. xliv. f. 4.

A small, solid, orbicular species, with the lunule superficial, and

the valves finely concentrically ridged. Length 6 lines. Botany

Bay.

72. Clementia moretonensis.

dementia moretonensis, Deshayes, P. Z. S. 1853, p. 18.

A transversely oblong species of a dull white hue, with the surface

of the valves rudely concentrically plicate. Length 1 inch 9 lines.

Dredged at INIossman's Bay and oif Spectacle Island. This species

was first obtained by the late F. Strange at Moreton Bay ; hence its

name by Deshayes.

Subfam. Tapesinje.

73. Tapes inflata.

Tapes inflata, Desh. P. Z. S. 1853, p. 8, pi. 19. f. 3.

A fine ovately transverse species, irregularly concentrically sul-

cated, and smooth at the umbones ; of a rufous fawn-colour, more
or less radiately mottled w^ith grey, and shining. Dredged in mud,
at the mouth of Lane Cove and Parramatta River. Length 2| inches.

Allied to T. sidcosa, Phil., but much more ventricose and ])olished,

with the sulcate ridges obsolete in the young shells.

7-i. Tapes undulata, var.

Venus undulata, Born.

Tapes rimosa, Phil. Abbild. t. 7. f. 7.

This is a curious variety of the well-known T. nnihdata from the
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China seas, in wliicli the prevailing colour of the valves is greenish

olive, passing into purple on the ventral margins, where alone the

zigzag markings are visible. The dorsal area is strongly crossed with

purple lines. Dredged in mud in the Parramatta River. Length
2 inches.

75. Tapes turgida.

Venus titi'ffida, Lam. Anim. sans Vert. vi. p. 353.

? Tajjes titrffidula, Desh. P. Z. S. 1853, p. 8.

A fine species, more or less finely concentrically ribbed, of a pale

brown colour, ornamented with zigzag purplish lines, or three faint

bands. Length 3^ inches. In mud at low water. Middle Harbour,
Rose Bay, and Parramatta River.

7G. RUPELLARIA MITIS.

Venerupis mitis, Desh. P. Z. S. 1853, p. 5.

A small species, not unlike V. irus of Europe. Length 8 lines.

Botany Bay.

77. RuPELLARIA CRENATA.

Venerupis crenata. Lam. Anim. sans Vert. vi. p. 164.

A fine species, imbricately sculptured, and laminately frilled at the

posterior side. It may be recognized by its peculiar chalky appear-

ance blotched here and there with pale lilac. Found in crevices of

rocks at low water in various bays in Port Jackson. It occurs also

in Tasmania, and in South Australia, at the roots of mangrove trees.

Length \h inch.

Fam. Petricolid.e.

78. *Choristodon rxjbiginosum.

Naranio rubiginosa, A. Ad. & Ang. P. Z. S. 18G3, p. 425, pi. 37.

f. 17.

This very interesting species is a thin ventrlcose shell, finely di-

varicately sculptured, rayed with brown and purple at the umbones,
passing into white towards the ventral margin. I only obtained one
living specimen and a single valve; the former was enclosed in a

nodule of clay, dredged at 4 fathoms in Watson's Bay, Port Jackson.
Length 10 lines.

Fam. GLAUCONOMYIDiE.

79. Glauconomya angulata.

Glauconome angulata, Reeve, P. Z. S. 1844 ; Conch. Icon. Glaii'

conome, pi. 1. f. 5.

A much smaller species than G. ritgosa, Ilanley (which is found
at Moreton Bay), in which the green epidermis is peculiarly shri-

velled and wrinkled in the middle, whilst in G. angulata it lies in

ridges parallel to the lines of growth. From sandy mud at low water.
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Parramatta River and Lane Cove, Length I inch. Both tliese

species occur also at the Philippine Islands.

Fam. Cardiid-e.

80. CaRDIUM (PaPYRIDIUm) PAI'YRACEUM.

Cai-dium j)apyraceum, Chem. Conch. Cab. vi. p. 1 90, pi. 18. f. 184;
Reeve, Conch. Icon. Cardium, pi. 2. f. 9.

A thin -whitish species, faintly mottled with flesh-colour, and
tinged with deep purj)le at the umboncs ; the valves are radiatcly

impressedly striated, and minutely granulated anteriorly, thus distin-

guishing it from C. muticum, which the elder Sowerby has figured as

a variety in his 'Conch, lllustr.' f. 55. Dredged in Middle Har-
bour. Length 1^ inch.

81. Cardium (Papyridium) tenuicostatum.

Cardium tenuicostatum. Lam. Anim. sans Yert. vi. p. 372 ; Reeve,

Conch. Icon. Cardium, pi. 10. f. 50.

A thin, hght, somewhat ventricose shell, radiately very numerously
finely ribbed, the epidermis bristling along the summit of the ribs

;

more or less waved with flesh-coloured painting, and purple at the

umbones. Dredged in Port Jackson, IJotany Bay, &c. Length
1^ inch.

82. Cardium pulchellum.

Cardium pulchellum, Reeve, Conch. Icon. Cardium, pi. 8. f. 42.

C. striatidum juv.. Sow. Conch. 111. f. 45.

This beautiful little species is finely striated and armed with sharp

tubercles posteriorly ; its colour is whitish, handsomely rayed with

orange. C. striatuluiti, Sow., from Cook's Straits, New Zealand, is

very similar in its sculpture, but it is a much larger shell, and wants

the characteristic orange rays. Dredged inside Port-Jackson Heads
in deep water. Length 7 lines.

83. Cardium australiense.

Cardium australiense. Reeve, P. Z. S. 1844 ; Conch. Icon. pi. 5.

f. 24.

A singular form of the genus, having much of the aspect of a

I)onax externally. Length 1 inch 6 lines. Deep water, Broken
Bay, Port Stcjdien, and Moreton Bay.

Fam. Chamid^.

84. Chama spinosa.

Chama spinosa, Brod. Trans. Zool. Soc. i. p. 305, pi. 38. f. 8, 9.

A pretty little species, concentrically frilled with rows of short,

irregular, imbricate spines ; white, tinged with brick-red. Found
attached to rocks at low spring tides. Length 1 inch.



926 MR. G. F. ANGAS ON AUSTRALIAN MOLLUSCA. [NoV. 28,

Order LUCINACEA.

Fam. LuciNiD^.

85. LUCINA SIMPLEX.

Lucina simplex, Reeve, Concli. Icon. pi. 3. f. 11.

A neat white species, finely concentrically ribbed, and cancellated

with very fine longitudinal striae. Botany Bay. Length 9 lines.

In North Australia this species attains the size of 15 to 18 lines.

8G. Lucina (Codakia) rugifera.

Lucina rugifera, Reeve, Conch. Icon. pi. 1. f. 1.

A solid elaborately sculptured species, allied to L. tigrina and L.

exasperata, white within and without. Found at low water amongst

the rocks at Watson's Bay and Middle Harbour, Port Jackson ; and

at WollongoDg and other rocky places along the coast. Length

2\ inches.

87. Lucina (Codakia) parvula.

Lucina parvula, Grould, * Otia,' p. 174.

This little species is somewhat produced anteriorly, concentrically

ridged, and divaricately sculptured at the sides : yellowish white.

Dredged in Port-Jackson and Botany Bays. Length 4 lines. The
localities of Gould's types are China and Japan.

88. LORIPES TUMIDA.

Lucina tumida, Reeve, Conch. Icon. Lucina, pi. 5. f. 22.

An orbicular, swollen, thin shell of a dull white colour, super-

ficially concentrically striated, and covered at the sides with a very

fine epidermis radiately wrinkled here and there. Dredged in Port

Jackson. Length 1 inch.

The Lucina ovulum of Reeve appears to be only the young state

of this species.

89. LoRIPES OVUM.

Lucina ovum. Reeve, Conch. Icon. Lucina, pi. 5. f, 21.

Less inflated than the preceding species, more truly orbicular in

outline, and of a clear yellowish white. Dredged in Botany Bay.

Length 1 1 lines.

90. LORIPES ICTERICA.

Lucina icterica, Reeve, Conch. Icon. Lucina, pi. 10. f. 60 a, b,

A small white species, finely concentrically and (under the lens)

radiately striated. The ligament, in this as well as in the following

species, is situated in an oblique internal pit. Botany Bay ; also in

St. Vincent's Gulf, South Australia. Length 5 lines.

91. *LoRIPES ASSIMILIS.

Loripes assimilis, Angas, anteh, j). 910, PI. xliv. f. 8.
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More solid and inflated than the preceding, with the concentric
ridges stronger, and the radiate sculpture wanting. New South
Wales and Port Phillip. Length 6 lines.

Fam. UngulinidjE.

92. Mysia sph^ricula.

Diplodonta sphcEricula, Deshayes.

A thin, smooth, globular species, very much swollen towards the
umbones, pearly white, covered with a fibrous olive epidermis towards
the margins. Dredged in the Parraraatta River and mouth of Lane
Cove, in black mud in 3 or 4 fathoms. Length 10^ lines.

93. Mysia globulosa.

Diplodonta globulosa, A. Adams, P. Z. S. 1855, p. 226.

A rounded species, of a dirty-white or horn- colour, not unlike
D.janeirensis, Keeve. Dredged in Port Jackson. Length 7 lines.

94. *Mysia (Felania) adamsi.

Mysia (^Felania) adamsi, Angas, anteH, p. 910, PI. xliv. f. 9.

A depressed, orbicularly elongate, shining white species. Length
6 lines. Dredged in deep water. Port Jackson.

95. *Mysia (Felania) jacksonensis.

Mysia (Felania) jacksonensis, Angas, antetl, p. 910, PI. xliv.
f. 10.

Of a pale rosy flesh-colour, covered with a light-greenish epidermis.

Length 4 lines. Dredged in Middle Harbour.

Fam. Laseid.^.

96. Lasea scalaris.

Poronia scalai'is, Phil.

A minute shell, broadly concentrically ribbed, having somewhat
the aspect of a Venus. Length 2 lines. Gregarious, in crevices of

rocks at low water in Port Jackson.

97. Lasea australis.

Poronia australis, Souv. Journ. de Conch. 1863, p. 287, pi. 12.

f. 8.

Larger than the preceding, nearly smooth, and tinged with rose-

violet at the margins. Length 3 lines. In crevices of rocks, at low

water. Port Jackson ; New Caledonia (Montrouzier)

.

98. Kellia rotunda.

Erycina rotunda, Desh. P. Z. S. 1855, p. 181.

A small, horny, triangularly orbicular species. Length 4 lines.

Port Jackson ; Newcastle, New South Wales ; and Moreton Bay.
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99. Kellia cycladiformis.

Erycina cijdadiformis, Desh. Trait. Elcm. pi. 11. f. 6-9.

More oblong than the preceding, pearly white, with a thin oliva-

ceous epidermis. Length 5 lines. Port Jackson.

Fam. Leptonid.e.

100. *Lepton adamsi.

Lejpton adamsi, Angas, anted., p. 910, PI. xliv. f. 11.

A very beautiful species, triangularly ovate, of a pearly white, with

the anterior and posterior sides finely shagreened and smooth in the

middle; the posterior margin widely plicate. Length 6| lines. Port

Jackson.

Fam. Galeommid.e.

101. Scintilla stuangei.

Scintilla strangei, Desh. P. Z. S. 1855, p. 181.

A thin, semipellucic!, v/liite, shining, transversely ovate shell.

Found nestling under rocks and stones at very low spring tides in

Port Jackson. Length 9 lines. This is one of the largest species

of the genus Scintilla, which was founded by M. Deshayes, and now
includes nearly fifty species.

102. Scintilla anomala.

Scintilla anomala, Desh. P. Z. S. 1855, p. 181.

A small, rounded, and somewhat flattened, thin, shining, trans-

parent white species. Found under stones at low water. Length

4 lines. M. Deshayes's types in the Cumingian collection are from

13orneo.

Fam. AstartidjE.

103. *GoULDIA AL'STRALIS.

Gouldia australis, Angas, P. Z. S. 1865, p. 459.

A little subtriangular shell of a purplish-fawn colour, sometimes

faintly two-rayed, with the umbones darker, having externally the

aspect of a minute Venus. Dredged in Port Jackson in 5 fathoms.

Length 3 lines.

104. Mytilicardia excavata.

Cardita excavata, Desh. P. Z. S. 1852, p. 100, pi. 17. f. 1-3.

An elongately transverse shell, broadly radiately ribbed, the ribs

armed with vaulted projecting scales. Found under stones at low

water. Length 1 inch 2 lines.

Fam. Mytilid^e.

Subfam. Mytilin^.

105. Mytilus (Aulacomya) hirsutus.

Mylilus Idrsutus, Lam. Anim. sans Vert. vii. p. 38j llceve, Conch.

Icon. Mytilus, pi. 3. f. 8.
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Dark brown, clevately radiately striated throughout, aud clothed

with a long fibrous epidermis, the shafts of which are beset with

small prickly spines. Amongst rocks and under stones at low water.

Length 2^ inches. This species is found also in South Australia

and New Zealand. The interior is iridescent green and purple.

100. Mytiltjs dunkeri.

Mytilus dunkeri. Reeve, Conch. Icon. Mytilus, pi. 5. f. 17.

? Mytilus planulatus. Lam.

This species is so like M. galloprovincialis. Lam., that it may be
regarded as its southern analogue. Length 2^ inches. New South
Wales, Port Philip, and Tasmania.

Subfam. Crenellin.e.

107. Crenella (Modiolaria) strigata.

Modiola strigata, Hanley, P. Z. S. 1844, p. 15.

A pretty species, of a greenish horn-colour, richly painted with

zigzag purplish-brown markings, and radiately striated at the ante-

rior and posterior sides. Length 6 lines. Dredged in sandy mud
in Port Jackson. Mr. Reeve, in the * Conch. Icon.' has erroneously

given the description and figure of a totally distinct shell as repre-

senting Mr. Ilanley's M. strigata ; it is a species of Volsella from

the Philippine Islands, for which I would propose the name Vol-

sella reevei. 31. conciimu, Dunker, is probably' a variety of M. stri-

yata.

108. *Crenella (Modiolaria) barbata.

Modiolaria barbata, Augas, anteci, p. 911, PI. xliv. f. 12.

A small oblong ovate species, with the epidermis long, thick, and

fibrous posteriorly, having somewhat the aspect of Modiola opifex.

Say, from Brazil. From the "Seven-mile" beach, Botany Bay.

Length 5 lines.

109. Perna australis.

Modiola australis, Gray, Appendix to King's Voy.; Reeve, Conch.

Icon. pi. 5. f. 21.

Not unlike M. tulipa. Lam. The young shells are prettily tinted

with yellow and crimson. Common on the Australian coasts gene-

rally. Length 3 inches.

110. Perna glaberrima.

Volsella ylaberrima, Dunker, P. Z. S. 1856, p. 363.

Modiola ylaberrima, Reeve, Conch. Icon. Modiola, pi. 8. f. 48.

A somewhat triangularly elongated, shining, thin, horny shell,

banded and lined with bronze-purple and green. This species spins

a sort of nidus, in which it dwells in black mud in Parramatta River.

Dredged at 6 fathoms. Length 2 inches.
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Fam. VuLSELLiD^.

111. Vulsella TASMANicA.

Vulsella tasmanica. Reeve, Couch. Icon. Vulsella, pi. 1. f. 3.

A rusty-brown species of irregular growth, covered with minute

flattened scales arranged in concentric ridges. In sponges &c.,

Port Jackson. Length 1 inch.

Fam. MoDioLARCiD^.

112. MODIOLARCA SUBTORTA.

Modiolarca suhtorta, Dunker, P. Z. S. 18.5G, p. 365.

Modiola subtorta, Reeve, Conch. Icon. pi. 10. f. 70.

A small, brown, trapezoid shell, with the valves unequal and

slightly twisted. Cook's River, Botany Bay. Length 4 lines.

Fam. AvicuLiD^.

113. AVICULA PULCHELLA.

Avicula pulchella, Reeve, Conch. Icon. Avicula, pi. 8. f. 22.

A semitransparent, horny species, painted with more or less inter-

rupted reddish flames radiating from the umbones. Attached to

sea-weed, in deep water, Botany Bay and Middle Harbour. Length

1 inch.

114. MaRGARITIFERA FIMBRIATA.

Avicula Jimbriata, Reeve, Conch. Icon. Avicula, pi. 9. f. 25.

A very variable species, both in colour and sculpture. Sometimes

it is nearly smooth, at others broadly furbelowed towards the margin

with long spout-shaped laminar scales. It is flattened, very broad

at the upper part, and squarely ovate. The colour varies from dark

horn or purple to whitish, more or less rayed with irregular purple

bands and blotches. The interior is brilliantly nacreous. The Avi-

cula placunoides. Reeve (Conch. Icon. pi. 17. f. GS), is probably only

a variety of this species. Found under pieces of rock at low water,

at Middle Harbour and Watson's Bay. Length 3 inches.

115. Malleus ALBUS.

Ostrea malleus-albus, Chem.

The ordinary " Hammer-oyster " of Australia, which ranges from

Port Lincoln to Moreton Bay. It occurs on the sandy flats in Broken
Bay ; and I obtained a young specimen in Middle Harbour, Port

Jackson.

116. Pinna ZEYLANiCA.

Pinna zeylanica, Gray, Appendix to Dieff'enbach's Travels.

This common Australian species is found at Brisbane Water.
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Order PECTINACE^E.

Fam. Trigoniid^e.

117. TrIGONIA PECTINATA.

Trigonia pectinata, Lam. Ann. du Mus. iv. p. 355, pi. G7

•

Trigonia lamarchi. Gray.

This beautiful shell, so remarkable for the brilliant purple, silver,

or orange nacre of the interior of its valves, was at one time easily

obtained by the dredge on the " Sow and Pigs" bank, in Port Jack-

son. The wreck of a coal-laden vessel has, however, interfered with

its favourite resort, and it is now more difficult to procure than

formerly. Length 1 inch 2 lines.

The valves both of this species and T. margaritacea, Lam. (from

Bass's Straits), are manufactured into elegant brooches and ear-orna-

ments by the London jewellers.

118. Trigonia STRANGEi.

Trigonia strangei, A. Adams, P. Z. S. 1852, p. 91.

An extremely rare species, at once distinguished by the wart-like

nodules which cover the ribs. It was dredged near tlie entrance to

Port-Jackson Heads,' in deep water, by the late Mr. Strange, whose

name it bears. A few odd valves, much worn, have been washed

ashore at Long Bay and on the beach at WoUongong. Length
14 inch.

Fam. ArcidtE.

Subfam. Arcing.

119. Barbatia fasciata.

Areafasciata, Reeve, P. Z. S. 1844 ; Conch. Icon. pi. 15. f. 99.

A remarkably flattened species, rust-stained, and with an erect

bristly epidermis at the posterior end. Found under stones and in

the crevices of rocks at low water. Length 1 inch 9 lines.

120. Barbatia (Acar) pusilla.

Area jncsilla, Sow. P. Z. S. 1833.

A small whitish species, belonging to the same group as A. di-

varicaf.a. Common under stones at low water about Watson's Bay
and Middle Harbour. Length G lines.

121. AnOMALOCARDIA TRAPEZIA.

Area trapezia, Desh. Mac. de Zoologie.

Area lobata. Reeve, P. ZTS. 1844 ; Conch. Icon. pi. 3. f. 19.

This is the common "Mud-cockle" of the colonists. It is

found abundantly half buried in the mud in most of tlie sheltered

bays of Port Jackson, at low water, especially in Wooloomooloo
and Rush-cutter's Bays, and along the Parraniatta River. Length
3 inches.
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Subfam. Axiniin^.

122. Axinia holoserica.

Pectunculus holosericiis, Reeve, P. Z. S. 1843 ; Conch. Icon. pi. 4.

f. 18.

This species is covered with an olive epidermis of a peculiar close

velvety softness. Dredged at Watson's Bay and inside the South

Reef, &c. Length 2 inches.

123. Axinia grayana.

Pectunculus grayanus, Dunker, P. Z. S. 1856, p. 3.5/.

Somewhat resembling the European A. ylycimeris in character,

but more globose, with the valves superficially longitudinally striated.

Newcastle, Port Stephen, and cast ashore on the sands at the mouth

of the Manning River. Length 1 inch 9 lines.

124. Axinia (Pectunculus) tenuicostatus.

Pectunculus tenuicostatus, Reeve, P. Z. S. 1843; Conch. Icon.

Pectunculus, pi. 6. f. 35.

The valves of this species are covered with thread-like ribs, the

interstices of which are finely grooved, the roots of epidermis spring-

ing from them in rows. I have only hitherto met with young shells

of this species in Port Jackson, my adult specimens being from

Moreton Bay. Dredged off the "Sow and Pigs" reef. Length of

adult examples 1 inch 4 lines.

Fam. NucuLiD^.

125. NUCULA STRANGEI.

Nucula strangei, A. Ad. Thes. Conch, pi. 229. f. 125.

A very oblique species, of a pale olive-green colour, smooth and

shining. Dredged in Port Jackson and Port Stephen. Length

5 lines.

126. *NUCULA CONSOBRINA.

Nucula consohrina, A. Ad. & Augas, P. Z. S. 1863, p. 427.

sp. 11.

Less oblique than the preceding, of a dull yellowish olive, with

the valves more or less concentrically ridged and finely crenate.

Dredged in Pairamatta River and Port Stephen. Length 3| hues.

Fam. Ledid^e.

127. Leda dohrni.

Leda dohrni, Hanley.

A pretty little horn-coloured species, with the valves nearly smooth

anteriorly, and ridged, keeled, and birostrate posteriorly. Dredged

on the " Sow and Pigs" bank. Length 3 lines.
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Fam. Pectinid.e.

12S. Pecten tegula.

Ostrea tegula. Wood, Index Test. Snpp. p. 7, pi. 2; Reeve, Conch.

Icon. pi. 30. f. 136.

This fine species is distinguished hy the irregular foliaceous scales

that ornament the ribs. It varies considerably in colour, from yel-

lowish orange, purplish grey, and dull red, to a fine rich chocolate-

brown, with whitish scratch-like lines towards the umbones. Found
amongst rocks and under stones at low water in Port Jackson.

Length 2| inches. It is also met with at Moreton Bay and New
Caledonia.

129. VOLA FUMATA.

Pecten fumatus. Reeve, Conch. Icon. Fecten, pi. 7. f. 32.

The right valve is very convex and broadly ribbed ; and the left

valve concavely flattened, rayed with twelve narrow, raised, rather

distant ribs, and immersed in the right valve. The deep smoky-

purple colouring and the produced recurved beak of the right valve

are peculiar. Dredged in sandy mud in Lane Cove and Middle

Harbour. Length 3j inches.

Fam. Radulid^.

130. Radula lima.

Ostrea lima, Linn.

Lima squamosa. Lam. ; Sow. Thes. Conch, pi. 21. f. 17, 18.

This widely distributed species is not uncommon amongst rocks

and under stones at low water in Port Jackson, and at Wollongong

and Port Stephen, &c. Length 2 inches.

131. Radula (Limatula) bullata.

Ostrea bullata, Born.

Lima fragilis (var. b). Lam. ; Sow. Gen. of Shells, f. 3.

A narrow, inflated, nearly equilateral, white shell, longitudinally

ridged, with the^ ears almost equal. Under large stones and slabs

of rock at low water in Watson's Bay and Middle Harbour &c.

Length \\ inch.

The animals of L. bullata form a sort of nest amongst the frag-

ments of broken shells and corals in the rock-pools, where they

dwell gregariously.

Fam. Anomiid^.

132. Placunanomia (Monia) ione.

Placunanomia ione. Gray.

This fine species differs from P. macrochisma, Desh. (from the

Gulf of Tartary), in having the plug large and triangular. It is

found attached to the under surface of rocks at low water near Port-
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Jackson Heads. Length 2 inches 4 lines. The interior of the lower

valve is of a peculiar horny green colour.

Fam. OsTREiD^.

133. OSTREA PURPUREA.

Ostrea eclulis, var. purpurea, Ilanley, Couch. INIiscel. pt. 3.

This is the common "Mud-oyster," which supplies the Sydney

markets. Mr. Hanley regards it as a variety of Ostrea edulis, Linn.,

a species that varies extremely according to its station in salt or

hrackish waters. On careful comparison of the Port Jackson shells

(especially the young) with those of Europe, I am of opinion that

the former may be separated as a distinct species under the uame
purpurea. The laminate scales are much larger, more regularly

frilled, and the valves are dentate at the margins ; the purple

colouring prevails more or less throughout, and in the young shells

exhibits a radiate style of painting. It occurs in various parts of

Port Jackson and the other harbours of New South Wales. My
largest specimen is from Johnson's Bay, and measures 6 inches

across.

134. Ostrea mordax.

Ostrea mordax, Gould, Proc. Boston Nat. Hist. Soc. iii. p. 346 ;

United States Exploring Expedition (Mollusca), pi. 43. f. o/.*) a, b.

The "Rock-oyster" of the colonists. "The horizontal digita-

tions of the upper valve fitting into the erect canine teeth of the

lower valve, together with the denticles within, and the black elevated

cicatrice, may serve to identify this species."

—

Gould. The interior

is white, stained with blackish purple towards the margins. It is

excellent eating and of a delicious flavour. Common everywhere,

attached to rocks between tide-marks. Length 2 inches ; breadth

1 inch 7 hues.

135. Ostrea circumsuta.

Ostrea circumsuta, Gould, Proc. Bost. Nat. Hist. Soc. iii. p. 346
;

United States Exploring Expedition, pi. 43. f. 576 a, b.

This is a species of rare occurrence ; it is of a narrow elongated

form, denticulated and tinged with violet around the margin. The
interior is pearly white, with the scar of the adductor muscle violet.

Botany Bay. Length 2 inches ; breadth 1 inch.

136. *Ostrea virescens.

Ostrea virescens, Angas, anted., p. 911, PI. xliv. f. 13.

A handsome species, very orbicular, frilled round the margins,
with the cardinal area large, flat, and triangular, and the interior of
a peculiar green hue. Attached to rocks and madrepores at low
tides in Watson's Bay. Length \h inch.
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Class BRACHIOPODA.

Fatn. Terebratulid^e.

Subfam. Terebratulin^e.

137. Waldheimia flavescens.

Terebratida flavescens, Lam. Anim. sans Yert. vii. p. 330.

T. australis, Quoy et Gaim.

This fine species varies considerably in form and sculpture. It is

found gregarious, attached to the under surface of flat-shelving rocks

at low tide, in many parts of Port Jackson, especially at thai extre-

mity of the Government domain known as " Lady Macquarrie's

Chair," where I have obtained a large number of specimens. Length

1^ inch.

Subfam. Magasinje.

138. Magas cumingi.

Terehratellal cumingi, Davidson, P. Z. S. 1852, p. 78, pi. xiv.

f. 10-16.

Dredged in deep water outside Port Jackson Heads. Length
5 lines. [New Zealand (Cuming).] An interesting recent analogue

of a fossil form abundant in the sandstone cliffs of the Murray.

139. Kraussia lamarckiana.

Kraussia lamarckiana, Davidson, P. Z. S. 1852, p. 80, pi. xiv.

f. 22, 23.

This pretty little species, which is'strongly radiately ribbed, occurs

attached to the under surface of stones in most parts of Port Jackson.

Length 4 lines.

Fam. Lingulid^.

140. Lingula hians.

Lingula hians, Swainson, Zool. Illus. ii. pi. 2.

This species maybe distinguished by its sharply pointed, elevated,

widely gaping beaks ; the valves are semiti'ansparent, horny, .and of

a bright pale green tinged with rust-colour. In sandy mud, Middle
Harbour. Length H inch. It occurs also at the Figis, New Cale-

donia, China, and the Philippines.

7. On some New or imperfectly known Fishes of Madras.

By Surgeon Francis Day, F'.Z.S., F.L.S., Principal

Medical Storekeeper, Madras Army, &c.

Among the fishes lately brought to me here at Madras several

appear to be new or imperfectly described species ; and I accord-

ingly beg permission to lay detailed descriptions of them before the

Society.
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Apogon notata, sp. nov.

B.vii. D.G|^. p. 13. V. 1/5. A. 2/lG. C. 17. L. r. 20.

Length of specimens up to 3 inches.

Length of head j-^^-, of pectoral i, of base of first dorsal i of base

of anal 5, of caudal i of the total length. Height of head i, of body ^,

of first dorsal y^^ of second dorsal I, of ventral ^, of anal ^ of the

total length.

Eyes circular, diameter ^ of length of head
; g a diameter apart,

^ of a diameter from end of snout.

Body rather elongated and compressed. Mouth moderately wide,

lower jaw slightly the longest ; the posterior extremity of the maxilla

reaches to beneath the centre of the orbit. No spines around the

margin of the orbit. Angle of prfeoperculum rather produced and

rounded, lower limb with a single line of serrations just above the

lower edge of the horizontal limb, which, however, is entire. Oper-

culum without a spine, but ending in a soft prolongation.

Teeth viliiform, in numerous closely set rows in both jaws, but

smallest in the upper ; a row of rather larger teeth in the palatines,

and a small patch on the vomer.

Fins. First dorsal with very weak spines, the third of which is the

longest, whilst the interspinous membrane is rather deeply emargi-

nate. A short interspace exists between the two dorsal fins ; the

second dorsal highest anteriorly. First anal spine nearly half the

length of the second, which is two-thirds that of the first ray.

Scales deciduous.

Lateral line nearly straight.

Colours. White, with a pink tinge along the abdomen and on the

fins. A rather large black finger-mark on the lateral line at the root

of the caudal fin. Opercles silvery.

In Malabar I never procured an Apogon, but the Ambassis abounds.

In Madras, on the contrary, the former appear to be numerous,

whilst the latter are comparatively rare.

PrISTIPOMA NEILLl, Sp. UOV.

B.vii. D. 12/14. P. 17. V. 1/j. A. 3/7. C 19. L.l. 50.

L. tr. 10/1.5.

Length of specimen 7 inches.

Length of head ,|, of pectoral \, of base of dorsal spines rather

more than \, of base of dorsal rays ^, of base of anal ^, of caudal ^
of the total length. Height of head \, of body rather more than ^,

of dorsal spines \, of dorsal rays i, of ventral -^, of anal spines
-f-^,

of anal rays i of the total length.

Eyes. Upper margin near the profile, diameter g of length of

head
; | of a diameter apart, nearly 1 diameter from end of snout.

Body ovoid, moderately compressed. A rather considerable rise

from the snout to the base of the dorsal fin.

Jaws of about equal length, a deep groove under the symphysis of

the lower jaw, with a small facet on either side of its anterior portion.
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The posterior extremity of the maxilla extends nearly as far as to

beneath the anterior margin of the orbit. The posterior limb of the

intermaxillaries extends to opposite the anterior margin of the orbit.

Praeorbital two-thirds as wide as the orbit. Prseoperculum a little

emarginate, its angle slightly produced, serrated in its whole extent,

but coarsest at the angle, the lower limb two-thirds as long as the

vertical one, and with some few serrations along its posterior part.

Teeth villiform, in several rows anteriorly, becoming a single one
posteriorly, some also on vomer and palate.

Fins. Dorsal spines strong, every alternate one broadest, inter-

spinous membrane slightly emarginate ; fourth spine the longest

;

last spine three-fourths as high as the first ray. Pectoral pointed.

Ventral spine not very strong, its first ray with a short filamentous

prolongation. First anal spine weak, and one-third as long as the

second, which is strong and one-fourth longer than the third, which
is striated anteriorly and laterally, and has a smooth keel anteriorly

half the width of the spine. Caudal slightly lunated.

Scales in horizontal rows, except to the first seven dorsal spines,

to which they ascend irregularly upwards and backwards. There
are some fine scales between the dorsal and anal rays.

Lateral line follows the course of the back.

Colours. Greyish, becoming white along the abdomen. A brilliant

yellow band passes along the centre of a row of scales from opposite

to the centre of the orbit to the centre of the base of the caudal fin.

A similar one passes a short distance along the centre of the row above

it. Dorsal and caudal fins greyish, soft dorsal with a light margin.

Pectorals, ventrals, and anal yellowish. Eye golden.

I have named this species after mv esteemed correspondent A. C. B.

Neill, Esq., F.Z.S.

Pristipomoides aurolineatus, sp. nov.

B. vi. D. 10/14. P. 19. V. 1/5. A. 3/12. C. 15. L. 1. 72.

L. tr. 8/16.

Length of specimen 3y\j inches.

Length of head -^j, of pectoral i, of base of dorsal spines 4-, of base

of dorsal rays ^, of anal -^j, of caudal ratlier above J- of the total

length. Height of head 4-, of body |, of dorsal spines j^, of dorsal

rays j-V, of ventral ^, of anal spines jjj, of anal rays jrj of the total

length.

Eyes circular, upper margin close to the profile, diameter -i. of

length of head ; f of a diameter apart, ^ a diameter from end of snout.

Body rather elongated and compressed; head slightly depressed.

Mouth anterior, lower jaw the longest ;
posterior extremity of the

maxilla rather wide, extending to beneath the anterior third of the

orbit ; the posterior limb of the intermaxillaries likewise extends back-

wards in the central line to opposite to the same place. Prasorbital

long, narrow, and at least three times as long as wide, and with ele-

vated striae upon it. Prseoperculum wide, its horizontal wider than

its vertical limb ; both striated at their edges, and irregularly serrated.

Proc. Zool. Soc— 1867, No. LX.
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Operculum with a moderately strong spine. Two rows of scales

upon the cheeks. No pores on the lower jaw, hut a long very shallow

central groove under the symphysis.

Teeth villiform, in one or two rows, the outer heing the largest

and rather recurved, especially about the centre of both jaws ; none

in the centre of the upper jaw, nor on the vomer or palate.

Fins. Dorsal spines weak, third and fourth the longest ; interspi-

nous membrane very slightly emarginate ; rays all about equal length.

Pectoral rather pointed, reaching to opposite to the anus. Ventral

pointed. First anal spine one-quarter the length of the second,

which is of equal strength, but slightly shorter than the third.

Cavidal deeply lobed, the lower being the largest and longest.

Scales ctenoid ; a few present along the base of the dorsal and anal

fins, which have shallow grooves, also on the caudal almost to its

termiuation.

Lateral hue in the upper fourth of the body, following the curve

of the back.

Colours. Above the lateral line a beautiful light lake, whilst from

the eye to the root of the tail proceeds a brilliant shining golden

band three scales deep near the head, decreasing in width to one at

the base of the tail ; below this band the colours are pinkish white.

Ventrals white, the other fins pinkish white, the caudal being tipped

with black.

UpENEOIDES GUTTATUS, Sp. IIOV.

B. iv. D. 7|^. P. 15. V. 1/5. A. 2/7. C. 15. L. 1. 32.

L. tr. 3/5.

Length of specimens to 4y\, inches.

Length of head rather above \, of pectoral \, of base of first

dorsal y, of base of second dorsal i, of base of anal -^, of caudal ^
of the total length. Height of head i, of body 5, of first dorsal ^,

of second dorsal i, of ventral nearly |, of anal ^ of the total length.

Eyes transversely oval, the upper margin near the profile, dia-

meter 1^ by 1 of length of head ; 1 5 transverse diameter from end of

snout, nearly 1 transverse diameter apart.

Body rather elongated, and with a considerable rise from the snout

to above the orbits.

Snout rather obtuse ; the posterior extremity of the maxilla extends

to beneath the anterior margin of the orbit. The barbies extend

to beneath the posterior margin of the prseoperculum, which last is

entire. Prseorbital entire, its width equal to the transverse diameter

of the orbit.

Teeth in five villiform rows in either jaw, on vomer and palate.

Fins. First dorsal triangular, the second spine the longest, inter-

spinous membrane very slightly emarginate. Four rows of scales

between the termination of the first and the commencement of the

second dorsal fins, the latter of which is twice as high anteriorly

as posteriorly, its spine half the height of the first ray. First

anal spine minute ; the second more than half as long as the first
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ray ; the fin twice as high anteriorly as posteriorly. Caudal deeply
lobed.

Scales in parallel horizontal rows.

Lateral line follows the curve of the back, in the upper fourth of
the body. It consists of a single tube in each scale, with branching
roots, which are most distinct superiorly.

Air-bladder absent.

Colours. Chestnut along the back, becoming golden on the abdo-
men. Head reddish ; a silvery stripe from the eye to the centre of
the caudal fin, with a row of red spots above it, and another below it.

Two reddish bars cross both the dorsal fins. Caudal with four oblique

reddish bars across the upper lobe, whilst the lower is reddish and
without bars. Pectorals, ventrals, and anal fins yellowish. Eye silvery.

Otolithus aneus, Bloch.

B.vii. D. 10|jj. P. 17. V. 1/5. A. 2/7. C. 17. L. 1. 52.

L. tr. 9/15.

Length of specimens up to 8^^ inches.

Length of head f, of pectoral f, of base of first dorsal ^, of base

of second dorsal f, of base of anal J^, of caudal ^ of the total length.

Height of head |^, of body nearly 1^, of first dorsal g, of second dorsal

^, of ventral \, of anal jL. of the total length.

Eyes. Diameter ^ of length of head ; 1 diameter apart, 1 diameter

from end of snout.

Body rather compressed, and about equally convex along both its

dorsal and abdominal profiles.

jNIouth oblique, the posterior extremity of the maxilla extending

to beneath the centre of the orbit ; interorbital region rather convex.

Both vertical and horizontal margins of the praeoperculum crenulated,

angle shghtly rounded. Two weak spines on operculum.

Teeth. An external row of ten or twelve conical and rather re-

curved teeth in the upper jaw, and an internal row of villiform teeth

which are strongest in the posterior portion of the jaw. Also villi-

form teeth in the lower jaw with some conical ones intermixed, which

are largest opposite to the symphysis. There are no large canines as

in the O. ruber.

Fins. First dorsal somewhat triangular ; the second dorsal parallel

to the back. Pectoral pointed, extending to opposite to the third

or fourth dorsal ray. The anal commences under the posterior third

of the second dorsal. Caudal cut rather square. Dorsal spines

weak, the first short, second and third the longest ; interspinous

membrane very slightly cmarginate. Dorsal rays only branched in

their upper third. Second anal spine the longest, but rather weak

;

it is two-thirds the length of the first ray.

Scales over head, opercles, cheeks, and prseorbitals passing in rows

backwards and upwards above the lateral line, and in much the same

direction below it.

Lateral line in upper fourth of body, in single tubes with branch-

ing roots superiorly, and extending along the tail to its extremity.
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Colours. Silvery grey, becoming dirty white along the abdomen.

First dorsal tipped witli black ; second dorsal greyish, lightest along

its centre. Pectorals, ventrals, and anal yellowish. Caudal tinged

with grey.

I have referred this to Bloch's species, although he gives the

dorsal formulary as follows :—D. 8
|

Jj
; but his engraving shows

X), 9 1 1, and the first short spine is evidently omitted. This would

give D. 10
I ^, as I find to be the case at Madras. His specimen

was received from Tranquebar.

GOBIUS BREVIFILIS, C. & V.

B. iv. D. 6|i-. P. 17. V. 6. A. 1/9. C. 9. L. 1. 21.

L. tr. 12.

Length of specimens to 4 inches.

Length of head |, of pectoral ^ of base of first dorsal nearly \, of

base of second dorsal ^, of base of anal 4, of caudal i of the total

length. Height of head ^, of body |, of first dorsal |, of second

dorsal 4-, of ventral i, of anal ^^- of the total length.

Eyes. Diameter ^ of length of head
; f of a diameter from end of

snout, ^ of a diameter apart.

Body rather compressed ;
profile from the snout to above the

orbit forming almost one-fourth of a circle.

Gape of mouth rather wide, and cleft deep, the posterior extre-

mity of the maxilla extending to beneath the anterior third of the

orbit. Snout obtuse, rounded. Interorbital space very narrow, and

slightly concave. Occipital crest indistinct. Posterior limb of prse-

operculum almost vertical, and not quite so long as the horizontal

one ; angle rounded and entire.

Teeth in several pointed villiform rows in both jaws ; an external

row of larger recurved teeth in the anterior third of either jaw.

Fins. Base of pectoral wide ; all the rays branched, the central

ones the longest. The second spine of the first dorsal elongated and

filiform, as is also the tliird, but not to so great an extent ; inter-

spinous membrane moderately emarginate. Kays of the second

dorsal fin of about equal height along its whole extent. Eight rows

of scales between the posterior extremity of the second dorsal and

the base of the caudal. Ventrals united. Anal low, its last ray

slightly elongated ; and seven rows of scales between its base and
that of the caudal, which last is wedged -shaped, the central rays

being the longest.

Scales finely ctenoid, none on the head.

Colours. Buff clouded with black ; a large black blotch extending

from between the two dorsals to the middle of the body, three more
under or just beyond the second dorsal, and a large black blotch at

the root of the tail. First dorsal with two rows of black spots

;

second dorsal with three rows. Caudal irregularly spotted, and with

a dark margin. Pectorals buff-colour. Ventrals slate-colour. Anal
buflFy brown, edged with black.
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Apocryftes punctatus, sp. nov.

B. iv. D. 5/25. p. 15. V. 6. A. 24. C. 15.

Length of specimens up to 6 inches.

Length of head i, of pectoral ^, of base of first dorsal yL-, of base

of second dorsal f, of base of anal 1, of caudal ^ of the total length.

Height of head ^, of body i, of first dorsal i, of second dorsal ^, ot

ventral ^, of anal ttV of the total length.

Eyes elevated, interovbital space concave; \\ diameter from end
of snout, nearly 1 diameter apart.

Gape of mouth wide, cleft deep ; the posterior margin of the

maxilla extending to beneath the posterior margin of the orbit.

Lower jaw broad, elevated at the symphysis. No crest on the head.

Opercles unarmed. On either side of the snout the skin is extended

into a slight lobe.

Teeth in a single row in the lower jaw, directed outwards and
curved upwards at their extremities. A single row also in the upper
jaw, with four to six canines in the centre, the external of which on

either side is the largest.

Fins. Ventrals united, unattached to abdomen, except at their

base ; they arise under the middle of the operculum. Pectoral with

a broad fleshy base ; it comir.ences posterior to tiie opercles ; its outer

rays are shorter than its central ones, which are tlie longest. The
first dorsal consists of elongated, filiform spines, with a deeply emar-

ginate interspinous membrane. The distance between the posterior

end of the first dorsal and the commencement of the second dorsal

equals the length of its base. The first five rays of the second dorsal

shorter than the remainder ; its last ray extends as far as the base

of the caudal fin. Anal rays all branched and short. Caudal with

very short external rays, its central ones being the longest.

Scales minute over head, and rather smaller in the anterior than

in the posterior half of the body.

Colours. Greenish, with seven or eight black vertical bands de-

scending from the back as low as the abdomen, which is of a reddish-

brown colour. The whole of the body covered with opaque but

bright blue spots, which ^re smaller and rounder on the head and at

the base of the pectoral fins. Dorsal fins spotted in the same manner,

those on the second dorsal being larger than those on the first.

Pectoral orange, with a black edge. Caudal and anal blackish.

Ventrals with a purplish tinge.

This fish climbs up rocks, and even on to pieces of wood; living

in shallow estuaries, it is drowned in deep water. On land it pro-

gresses rapidly by means of its pectoral fins and tail, and snaps at

anything which is placed near it. It is not uncommon.

Platacanthus maculattjs, sp. nov.

B. iii. D. 3/27. P.
-f

. V. 8. A. 3/6. C. 21.

Length of specimen 2 inches.

Length of head -^j, of pectoral j\, of base of dorsal \, of base of
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anal yV» of caudal i of the total length. Height of head ^, of body i

of dorsal •^, of ventral ^, of anal ^ of the total length.

Uj/es. Diameter -^ of length of head ; nearly 1 diameter apart, 2

diameters from end of snout.

Body elongated and slightly compressed, the upper profile ascends

considerably from the snout to the commencement of the dorsal fin.

No raised adipose keel along the back.

Mouth inferior, overhung by the snout. One pair of cirri on

snout, as long as the orbit ; two pairs on maxillae, and two on the

lower jaw. A free, bifurcated suborbital spine under the anterior

third of the orbit. Anterior nostril tubular, divided by a valve from

the posterior.

Fins. Pectoral arises under the operculum ; it is as long as the

head, and terminates at a distance equal to that from the snout to

the posterior margin of the orbit from the commencement of the

ventral, which does not quite reach the anal. Dorsal arises rather

anterior to the termination of the pectoral, and ends just before the

commencement of the anal. Dorsal fin highest anteriorlj^, with an

elevation about its centre. Caudal nearly square, but with a slight

emargination from its third to its sixth ray. Internal pectoral ray

bony, with an enlarged extremity.

Scales minute, covering the body.

Colours. Greyish, becoming dirty white below the centre of the

body. A dark hne passes from the eye to the centre of the tail

;

along its first half are six black spots, whilst the whole extent of the

back is irregularly Ihieated. Fins yellowish. Dorsal with four dark
bands along it. Caudal with three bands, and a black margin. A
black mark at the base of the tail, with a smaller one above and
another below it.

This pretty little Loach was kept upwards of a month in a vase

of water. When at rest it usually remained on the sand or rock-
work supported b}'' its two pectoral and its anal fins, its abdomen
not touching the ground. When frightened it burrowed under the

sand with great rapidity. It consumed animal or vegetable food

indifferently, and grew considerably whilst in confinement.

8. Descriptions of some New Australian Freshwater Fishes,

By Gerard Krefft, F.L.S., C.M.Z.S., Cm'ator and
Secretary of the Australian Museum^ Sydney, N. S.W.

Fam, Percid^.

MioNORUS, n. g.

Seven branchiostegals ; all the teeth villiform, without canines

;

teetii on the vomer and on the palatine bones ; tongue smooth. Two
dorsals ; the first with six, the anal with two spines. The leaves of
the head without denticulation. Operculum without spines ; scales

moderate.
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MiONORUS LUNATUS.

B.7. D.6l. A.|.

The height of the body is equal to one-third of the total length
without caudal ; cleft of mouth obliquely running upwards, as in the
genus Iluro ; the length of the head is contained twice and one-half
in the total length ; the diameter of the eye is less than the length of
the snout, and equal to the space between the eyes. The pectorals

are rather narrow at the base, with eleven rays, situated just above
the ventrals, which are furnished with one spine and five rays. The
anal has two spines and nine rays. There are only six spines in the
first dorsal, the first of which is the smallest, the last being about
as long again as the first ; the third spine is the longest, and is but
slightly larger than the diameter of the eye. A short space, about
the length of the last spine, divides the first from the second dorsal,

which has one spine and nine rays. The scales are of moderate size,

thirty on the lateral line.

Coloration uniform brownish ; all the scales dotted with small

black spots forming crescent-shaped and triangular marks on the

sides. Caudalis truncated.

Hab. Cox's River, County Philip, New South Wales.

DULES YIVERRINUS.

D. Ij. A. 4. P. 15. V. 4. L. lat. 58 to 60.

The height of the body is one-third of the total length (without

caudal fin) ; the diameter of the eye is equal to the length of the

snout, as long as the space between the eyes, and nearly one-fourth

of the length of the head. There are two spines on the operculum,

the lower one with two points. Caudalis truncated ; the fourth and
fifth dorsal spine longest.

Coloration uniform silvery on the sides ; the lateral line divides

the brownish and silvery hues ; ail the scales dotted with fine black

spots, those of the sides having a free space in the centre. Fins

black-dotted, and the first ray of the ventral fin tapering into a long

filament, which is equal to the length of the head.

Hab. Murray River and its tributaries.

Fam. Galaxije.

Galaxias waterhousii.

D. 11. A. 15. P. 13. V. 7.

Body stout, its depth in front of the dorsal fin being nearly one-

eighth of the total length without caudal. The length of the head

is one-sixth of the total without caudal, and equal to the height of

the body. Eye of moderate size, one-fourth of the length of the

head, and equal to the extent of the snout. The length of the pec-

toral fin is one-third of the space between its root and that of the

ventral ; the ventrals are of the same length, and almost in the

middle between the vent and the root of the pectorals. The anal, if
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laid backwards, does not reach the base of the caudal. The distance

between the dorsal and caudal fin is much greater than the least

depth of the tail.

Coloration uniform brownish ; back and sides finely black-dotted.

Operculum with a golden tint.

Total length 7 inches.

Hab. Creeks in South Australia.

9. Ou tlie Geograpliical K-auge of Semnojjithecus entellus.

By Capt. T. Hutton, C.M.Z.S.

The particular species of Monkey to which the name of Hoo-
noomauu now more especially and properly applies is known to

naturalists as the Semnopithecus entellus ; and notwithstanding the

frequent and dogmatic assertions of travellers as to its occurrence

throughout all India, from Cape Comorin to the Himalaya, the

species is entirely and absolutely restricted within narrow limits to

the hot tropical plains of the south-western Gangetic provinces,

where, from the degree of protection which its imputed " odour of

sanctity" is so well calculated to cast around it, as well as from the

numbers in which it frequently occurs, it becomes a perfect nuisance

in those parts of the country where the superstitious veneration for

it most strongly prevails.^ In many places, where the natives from
religious motives are in the habit of feeding and protecting them,
the roofs of the village huts are at certain hours of the day literally

crowded with them, and the depredations committed in grain-shops,

gardens, and among the neighbouring crops are most destructive

and iinsaintlike.

Mr. Blyth speaks of the frequent occurrence of troops of these

Monkeys around Kishnagur in Lower Bengal, and observes that he
never met with them eastward of the Hooghlee ; this is a slight error,

as Kishnagur is itself to the eastward of that river. If he meant to

say that they were not in their natural habitat to the eastward of
the Hooghlee he would be correct, as the animal was purposely
introduced into Kishnagur by devotees. The fact is that Mr. Blyth
confounds the Hooghlee with the Jellinghee river, the former ori-

ginating only in the junction of the Bhagiruttee and Jellinghee a
little below Kishnagur, and thence proceeding to Calcutta and the
sea. Kishnagur itself is situated on the left bank of the Jellinghee,

which bounds the eastern side of the island of Cossimbazaar or
Moorshedabad ; and the Bhagiruttee bounds the western side,—both
these Gangetic offshoots forming a junction to the south of the
island a little below Kishnagur, and about sixty miles or so above
Calcutta. The Entellus having been purposely introduced into that
locality some years ago proves that the animal is not a native of that
side of the river, but is wholly confined by nature to the right banks
of the Ganges and Hooghlee. Mr. Blyth likewise remarks with
reference to the Entellus ;

—" I know of one locality where the whole
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numerous community of Bengal Iloonoomauns appears to consist of

males only of different ages, from half-grown or less to adults ; and the

natives of that part say that furious battles are frequent among them
;

whereas the great majority are females in the other locality that has
been spoken of, and it is understood that each male attached to a

flock of females allows no other male, even half-grown, to approach
them. Though a stream navigable for boats passes through the

jungle inhabited by the latter community, or probably series of

communities, with plenty of Iloonoomauns on each side of it, the

natives of the place informed me that they had never known one to

pass across, or, in fact, to enter the water"*.
There is in this an abundance of credulity on the one side, and

of fiction on the other ! Cross the water they will not—a proof
that Nature restricts them to the range I have herein [lointed out.

But if all tlie males remain on one side of a stream and all the

females on the other, as this statement would seem to imply, how
does Mr. BIyth propose to carry on the great work of Nature?
The story is evidently one of those tales in which native shortsight-

edness is clearly apparent; nay, it contradicts itself; for Mr. Blyth
states that in one tlock the majority were females, thus admitting

the presence of several males, and yet alleges that each male attached

to a flock will allow no other male, not even half-grown, to approach
the females. The fact appears to be that the troop on one side has
evidently been introduced to the locality, while the other is on its

proper side, and is prevented by the stream from crossing to the

bank where Nature never intended it to reside. The entire account
as given by the natives is opposed to the habits and manners of the

genus ; for at Bindrabun, ^luttra, and various other places where I

have seen them the males and females are promiscuously intermixed
;

and although quarrels will sometimes occur, yet as a general rule

the whole community lives together in peacefulness. With the

Himalayan species the custom is the same, the males and females

remaining together at all seasons, even when the females have young
ones at the breast, or are followed by yearlings. The only approach
to a separation at any season consists in the males of a trooj) keep-
ing together and the females doing the same if there are very young
ones among them ; but the two divisions form but one troop ; and I

am not even yet quite sure that such a trilling division really takes

place.

According to the same authority we learn that Dr. Jerdon, of the

Madras Army, has stated of the Entellus that, on the western side

of India, "it is peculiar to the dense forests of the western coast.

It abounds at the base of the Nilghirries, in Malabar, Travancore,

&c., living in small troops, and has the usual loud cry of the others

of this genus. The true Entellus," he adds, "I have found chiefly

in the neighbourhood of large towns, frequenting groves—also,

however, in forest in Goomsoor, and oj)en jungle in the Deccan."
Colonel Sykes speaks of the animal as being common in the Western
Ghauts, where the Mahrattas call it Makar, and do not venerate it.

* J. A. S. B. vol. xii.p. 174,
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As there can be no doubt but the forest is the natural haunt
of this and other species, the fact of its being now so frequently

found in groves in the vicinity of towns and villages is owing chiefly,

if not entirely, to the veneration which often prompts the supersti-

tions natives to introduce the creature into such places, Avhere they

are sure to be well fed and protected. This is clearly enough seen

in the case of the Kishnagur Monkeys above mentioned by Mr.
Blyth, which were introduced to that place many years ago by de-

votees, and have now increased and multiplied to such an extent

as to have become a perfect pest. This fact was lately reported in

' The Delhi Gazette' of the 2nd of March, 18(37, wherein a letter

from a Calcutta correspondent states that a petition was presented

by a large number of the native community jtraying that measures
might be taken by the municipality to destroy some of the too nu-

merous Monkeys that infested the station, causing fearful havoc

amongst the fruit and grain. An order was issued, and five hun-
dred Monkeys were killed. " There must be many thousands,"

continues the writer ;
" and all are descended from one pair originally

brought to Kishnagur and let loose. This was soon succeeded by
another petition from a different section of the native population,

for the cancehnent of the order to kill what they described as their

long- deceased ancestors."

The true Entellus does not occur at all in Ceylon, although such

has been stated to be the fact, but is entirely confined to the main-
land, the name of Hoonoomaun being applied in Ceylon to another

species, as it is on the continent of India to several others—and
hence, in part, the confusion that prevails in regard to the true range

of the Entellus.

Sir Walter Elliot gives the measurements of an adult male from
the Southern Mahratta country as being. " from the muzzle to the

insertion of the tail 1 ft. 10| in.; length of the tail 3 ft. 2g in.;

height from heel to crown 3 ft. 2| in. ; weight 22 lbs." To this

Mr. Blyth adds the colours as " constantly black hands and feet

;

the forearm, and leg externally, with the croup are of a pale chocolat-

au-lait colour, extending more or less over the back, humerus, and
thigh ; and the rest is of a light straw-colour, or pale isabelliue,

with occasionally a tinge of ferruginous on the belly."

With regard to the distribution of the Entellus, the species is

entirely restricted by nature to the right or southern banks of the

Rivers Ganges and Jumna, the latter, as I think, bounding its northern

range. It thus occupies parts of the southern Gangetic provinces,

the Dukhun, and the Carnatic, down to the Malabar coasts, which
form together a wide triangular geographical area. It has, indeed,

been said to occur in Assam, which would carry it far across the Ganges
to the eastward ; but there is, I believe, no reliable instance on record

of its having been procured from that eastern province. All that Mr.
Blyth ventures to say on tlie subject is, that he has been " assured of

its occurrence in Assam, thougli he never saw a specimen from that

province." I am therefore inclined to think that some other species,

probably Semnojnthecus 2->iieatus, has there been mistaken tor it.
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since there is among all these black-faced and long-tailed species so

great a general resemblance, that it would be quite impossible, at

any distance, for a mere casual observer to say with any degree of
certaint}'^ what the animal seen might be. Moreover it is this very
confounding of several distinct species in different parts of the
country, under the long venerated title of Hoonoomaun, that has
led compilers of works on natural history to declare that the range
of that species extends from the sea-coast of the southern peninsula
up to the northern ranges of the Cis-Himalaya. If, then, the Eu-
tellns has ever been seen in Assam, it is not because tbat province
forms part of its natural range, but because, as elsewhere, it has been
purposely introduced from rehgious motives; but, from all that re-

cent Avriters on Assam and Bhotan have observed, I strongly doubt
even whether any such introduction of the species has there occurred.

The grounds on which its occurrence in Assam has been asserted I

shall presently expose to view. How far up the country in a
northerly direction the animal maybe found is not easily determined,
although I am inclined to doubt its occurrence indigenously higher
than Allahabad, at the junction of the Jumna with the Ganges,
through which point I would draw as nearly as possible a straight

line across the country to the westward, as far as a little below Boon-
dee, as the northern limit of its range. South of Boondee, and a few
miles above Neemuch, the animal used to occur in a grove surround-
ing some Hindoo temples ; but as I never heard of its occurrence
elsewhere in the neighbourhood, I suspect it to have been introduced
there from Muttra or Biudrabun.

That the Entellus has sometimes occurred abundantly at Biudra-
bun and also at Muttra does not militate against this view, inasnuich
as, both being holy cities with hosts of bigoted devotees and fakirs,

the animal has been purposely introduced to those localities, where
it has always been held in great veneration, and has sometimes mul-
tiplied into many thousands in the gardens and groves surrounding
the temples, while in the outlying neighbourhood it does not occur
at all, except as an occasional straggler from the sacred band. That
it is not indigenous there is proved by the fact that, although it has
often been introduced, it never lives long in those localities, but from
time to time dies out altogether. Johnson, in his ' Indian Field

Sports,' tells us that when he visited Bindrabun there were then no
monkeys of this species, but only the common brown Bunder or Rhe-
sus. Here, then, we have a proof that the animal had been previously

introduced and had died out; for Johnson's book was published in

1839 ; while in the spring of 1836, only three years before, when I
passed a day at Bindrabun, they were numerous.

Turner in 1800 wrote that he had seen the Entellus at Muttra;
in 183(3 I also saw it at Bindrabun; yet in 1839, when Johnson's
book was published, there were none left. In 1843 it was again
brought into Muttra, and died out in a couple of 3'ears, while I am
informed by a gentleman now residing in Muttra that at present, in

the current year of IS67, while the Ivhesus swarms there, the En-
tellus is altogether absent.
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This clearly shows that the animal cannot hear even so slight a

change of climate northward as Muttra and Bindrabuii, and that it

is certainly not indigenous in the neighbourhood ; it accounts like-

wise for the difficulty of preserving the animal alive for any time in

Europe.

These facts might be allowed to settle the question of range ; for

it is certain that the Entellus does not voluntarily cross the Jumna,
or the Ganges, and therefore cannot wander up to the Himalaya
mountains— besides that it could not live in such a climate, being

seldom able even to round the Cape of Good Hope, and never long

surviving its arrival in Europe.

The itinerant showmen from Meerutt declare that the Entellus

may be seen at present in small parties between that place and Delhi,

and that there are a few at Agra ; but then, at the same time, they

candidly acknowledge that the animal has been recently introduced

there by fakirs and devotees.

In the extensive province of Oudh, stretching far along the left

bank of the Ganges, the Entellus does not occur indigenous. This

I have ascertained from several natives of that country, who declare

that, if ever seen, it is near some temple where the fakirs have intro-

duced them. One man informed me that, when he was quite a boy,

he once saw one of these animals which was supposed to have crossed

the Ganges accidentally on some boat or uprooted tree, the animal's

advent being regarded by the natives as an auspicious event, and

crowds assembling to see and to salaam to it. This apjiears to prove

that the left bank of the Ganges is not the natural liabitat of the

species, since no notice would have been taken of the arrival of a

single solitary individual had the species been common in the pro-

vince. The long-tailed monkeys sometimes seen in the Nipal Terai

are nothing more than the Himalayan Lungoor, a totally distinct

species, known as Senniopithecus schistaceus ; and, indeed, another

native of Oudh informs me that, while the common Bunder is abun-

dant throughout the province, the Entellus does not occur there, and
that the long-tailed monkey sometimes seen in the Nipal Terai, or

forest at the foot of the mountains, was the Hill Lungoor, and the

only one of the genus to be met with.

There is, again, good reason to think that much of the confusion

which prevails in regard to the geographical range of the species may
have arisen from the fact that many of the natives have got into a

liabit of applying the name of Hoonoomaun to the common Rhesus,

which actually does extend from Bengal, not exactly into the Hima-
laya, but up to the outer or southern boiurdary of the Dehra Doon,

at perhaps a distance from the mountains of twenty-five to thirty

miles.

In the Punjab, again, the Entellus does not occur ; and I am
inclined to restrict its range, somewhat loosely perhaps, to between
10° and 2.5" of north latitude, and 75° to 88° of east longitude,

forming with the line drawn across the country from Allahabad to

Boondee, a triangular range entirely south of the Rivers Jumna and
Ganges. It does not, therefore, approach the foot of the Southern
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Himalaya within 200 miles of their outlying ranges known as the

Siwaliks.

With regard to its alleged occurrence in Ceylon, Cassell, in his
' Popular Natural History,' has been completely misled by trusting

too implicitly to the lying legends of the Ramayau, in which tiie

exploits of Hoonoomaun, in that island, are recounted. The species

which in that locality bears this name is not, as we learn from the

indefatigable labours of Mr. Blyth, the continental Entellus, but the

Seinnopithecus thersites, Elliot, a totally distinct species, which is

restricted to that island ; and the only other Monkeys there found,

if we except those which may have been imported as captives, are the

S, cephalopterus, S. priamus, S. ursinus, and Macacus pileatus*.

Then, again, as to its alleged occurrence in Nipal and Bhotan,
Cassell erroneously informs us (and not Cassell only, for Mr. Ogilby
long since did the same before him) " that, though a native of the

hot plains of India, it is able to sustain the rigors of a much colder

climate."

I have shown, however, above, that it cannot bear even the slight

change to Muttra and Bindrabun, "The monkeys of this species,"

continues Cassell, " ascend the Himalaya wherever wood is to be had;
they are found in Nipal, a lofty mountain ridge, a great portion of

which is always covered with snow, for its most elevated peaks are

the highest mountains on the globe ; and Turner even informs us
that he met with these monkeys on the Alpine Plains of Bhotan."

Yet all this, although somewhat confident and high sounding,

becomes in reality perfectly worthless when we call to mind the fact

that Turner was no naturalist, and has evidently fallen into the

fashionable error of confounding with the Entellus of the plains

either the mountain Lungoor, or the Semnopithecus pileatus, or S.
harbei (the two latter restricted to the south-eastern mountains)—an
error from which Cassell evidently could not relieve him, and which
has been repeated since Turner's day, by more competent observers,

when the above-mentioned species had not, as now, been all recog-

nized as distinct.

Now it was this very tenderness of constitution and inability of
the Entellus to bear up against great changes of climate and tem-
perature that made me, several years ago, contend in epistolu, with
certain naturalists, against supposing the mountain S. schistaceus to

be identical with the lowland Hoonoomaun, as likewise that the
Rhesus should, on the score of climate, be held to be distinct from
the supposed diminutive Rhesus of the mountains. My reasoning
was not then admitted as conclusive ; and as my opponents were men
of weight, I temporarily gave in and bided my time. Yet the Lun-
goor is now acknowledged to be distinct from the Entellus, and I

have acquired the means of proving the Rhesus of the plains to be
equally distinct from the Bunder of the mountains. Nipal, however,
is not exactly "a mountain ridge, a great portion of which is always
covered with snow," but is, on the contrary, a rather warm valley

of no great elevation, situated far to the south of the snowy ridge,

* J. A. S. B. xvi. p. 1271 ; Cat. Mamm. Mus. As. Soc. Bengal.
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with a wide belt of mountain-forests between them ; and the Entelhis,

as previously observed, being entirely restricted by nature to the

warm lowland regions below Allahabad, and to the right or southern

bank of the Ganges, cannot very well ascend to the snowy ranges.

The late Dr. Griffiths, who accompanied Captain Pemberton's
mission to Bhotan in 1837-38, does not throw much light on this

subject, as he merely says, speaking of the animals, " Monkeys, as

usual, abound on the lower ranges, on which the Hoolock of Assam
likewise occurs. Some long-tailed monkeys occurred above Bulphai,

at 8200 feet above the sea ; and in January I likewise saw a flock

of noble ones not far from Tongsa, at an elevation of 5800 feet ; these

were white, and in form and size resembled the Lungoors"*.
This is all very loose writing, and not a single species is deter-

mined—besides that the name of Lungoor is applied to more than one
species, although Dr. Griffith being a Madras officer may have had
the Entellus in his mind. The matter is thus left in doubt, and we
know not to what species he alludes, to say nothing of the fact that

neither the Entellus nor the Lungoor of the north-west is " white "f,
the colour of adults in the latter species being of a dark slate-colour,

while the Entellus is of a rusty chocolat-aii-lait . Moreover the

north-western Lungoor is not by any means likely to occur in the

hot regions where the Hoolock of Assam is common, especially

when, in the latitude of 30° north, it does not descend lower than

2000 feet even in the depth of winter.

Dr. M^'Clelland, who visited Assam in 1839, makes no allusion

whatever to the Entellus, although he notices the Hoolock and a

species of monkey allied to the Rhesus, under the name of Macacvs
assamensis.

All things considered, then, I am inclined to regard the species

seen by Turner on the heights as neither the Entellus (which as-

suredly does not occur there) nor the mountain Lungoor, but a

totally distinct animal, which Mr. Blyth has described in the 'Journal

of the Asiatic Society of Bengal,' vol. sii., under the appropriate

name of Semnopithecus jiileatus, which " abounds on the skirts of

the Tipperah hills, retiring far into the interior during the rains, and

is common also on the Naga hills and mountainous regions of Sylhet

and Chittagong." It is, therefore, by no meaus difficult to perceive

that the next step would carry it to the adjacent region of Bhotan

itself; and as Turner was no naturahst, he would in all probability

liave been deceived by a general resemblance in colouring.

When speaking of the Entellus, Mr. Blyth remarks that M. Du-
vaucel observes, " that the appearance of that species in Lower
Bengal takes place principally towards the latter end of winter ;" upon
which, Mr. Martin notes that it appears to migrate from the upper

to the lower provinces of this part of India. I can only state, con-

tinues Mr. Blyth, "that I have found them equally numerous in

July and January in the particular locality adverted to, and I have

seen them in June close to Calcutta on the opposite side of the river.

* J. A. S. B. viii. p. 722.

f S. barbei has shoulders and arras externally silvery !
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With regard to the alleged migration of the Himalayan species also,

Captain Hutton mentions that ' this species is found at Simla all

the year through ; but when the snow falls during the winter it

seeks a warmer climate in the depth of the khuds, returning again
to the heights as it melts away.' I have seen them, however, on a
fine sunshiny day, even with the snow on the ground, leaping from
tree to tree up and down the hill of Jaku at Simla, which is about
8115 feet. Royle is mistaken when he says that the Entellus alone

ascends in the summer months as high as 9000 feet. I have seen

them at Nagkunda in August at that elevation, and in winter on
Hattii Mountain, which is 10,65.5 feet—and in winter at Simla, with
snow 4 or 5 inches deep and hard frosts at night, as high as 8000
feet. The Macacus rhesus was also repeatedly seen during the
month of February, when the snow was 5 and 6 inches deep, at

Simla, roosting in the trees at night on the side of Jaku, and appa-
rently regardless of the cold"*.

There is in all this a great deal of error, for part of which I am
responsible, and which it is high time should be corrected.

In the first place, then, I am fully convinced, as Mr. Blyth also

appears to be, that there is no true migration of the Entellus, in the
proper sense of the word, from the upper to the lower districts of
Bengal. The animal will vary in numbers at different seasons,

according as food is scarce or plentiful ; and wherever this is most
abundant and most palatable, there it is probable will the Entel-
lus be found in abundance also. I have already shown that the
animal's constitution will not permit it to live long even at Muttra
and Bindrabun, and consequently that its existence in the Himalaya
is utterly impossible. At the time when I, and Dr. Royle before

me, confounded the Entellus with the Himalayan Lungoor, the
species were not admitted by naturalists to be distinct ; for although
I stated my own doubts of their identity, yet I had, in 1837, against

me the weighty authority of Mr. Hodgson in Nipal and of Dr. J. E.
Gray in England ; so that, being myself but a tyro, I was compelled
to give in. The same error arose also in regard to M. rhesus, which
is not found within the mountains. My remarks, as it now appears,

refer to more than one species of Bunder, which are distinct from
the Rhesus and confined to the Himalaya.

It was necessary to say thus much regarding the Entellus in order
to correct the erroneous notion that prevails respecting its occurrence
in the Himalaya, the base of which it does not approach within
several degrees. In the north-western portion of tliose hills it is

replaced by the so-called Lungoor, while to the south-east occur the
species now known as Semnopithecus pileatus and S. harhei, it being
very doubtful, from what I can learn, whether the Lungoor extends
its range so far to the eastward, or, indeed, beyond the eastern fron-

tier of Nipal.

And now a word, in conclusion, as to the alleged occurrence of the
Entellus in Assam. The error in this respect appears to have en-

tirely originated in the unauthorized change of a name used by M.
* J. A. S. B.xii. p. 174.
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Duvaucel. Mr. Ogilby, in his ' History of Monkeys,' when remark-

ing upon M. Duvaucel's adventures with the EnteUus, informs us

that by " Gouptipara," the name of the place where the animal was

shot, *' he appears to mean the city of Goalpara." On the contrary,

however, he appears to mean nothing of the kind ; for he distinctly

states that the city of Gouptipara, where he shot the animal, was a

holy place with many temples, and situated on the river Hooglee,

somewhere near Chandernagore in Lower Bengal, and therefore not

far from Calcutta ; whereas Goalpara is situated on the Bnrham-
pooter river in Assam, about 200 miles away. The fact is that Mr.

Ogilby, being better acquainted with menageries than with the geo-

graphy of India, took upon himself to alter the names of the places,

and by so doing gave rise to the erroneous idea that the EnteUus

occurs in Assam. But besides giving us the River Hooglee and

Chandernagore as guides to the locality, M. Duvaucel likewise

plainly speaks of his having been thwarted by "theBengalese," who
constantly scared away the monkeys ; whereas, had he alluded to

Goalpara, he would have called the people " Assamese."

Hence the error in this respect appears to be entirely owing to

Mr. Ogilby's ignorance of the geography of the country, and to his

unwarrantable alteration of the name furnished by M. Duvaucel.

The remarks uow made, founded upon long and patient research

into the history of the animal, will, I trust, not prove unacceptable

to my brother naturalists in Europe.

December 12th, 1867.

Dr. J. E. Gray, F.R.S.^ V.P., in the Chair.

The following extract was read from a letter addressed to the Se-

cretary by Dr. John Kirk, C.M.Z.S., dated Zanzibar, Sept. 7th :

—

*' In the collection of animals in spirits now ready for transmis-

sion to England by the first opportunity, I have placed several spe-

cimens of the Galaffo of the island of Zanzibar ; which, I can now
assure you, is very different from that of the opposite coast. I have

kept specimens of both here : the colour, form of snout, size of ears,

&c. are very distinct. The species of the coast is, no doubt, G.

crassicaudatus, while I presume the island one is G. agisymbanus,

of which there are no specimens in England.
" I am not satisfied regarding the little Antelopes of this island,

whether there are not two species ; the texture of the fur varies

much, also the size of ears ; but I have not had an opportunity of

comparing a sufficient number of specimens to be certain.

" I have only three species of Bats from Zanzibar ; this is singular,
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as in Zambezia there are so many. Of Butterflies I have not col-

lected above forty kinds ; but some of these are very fine.

" From Mozambique I have a valuable collection of Snakes and
Insects, perhaps nothing new, but representing rare species.

" This has not been to me a year productive in specimens of

natural history ; but I hope in two months to get off for a few days

to Lamoo, where are the Numida vuJturina and other nice things.

A tame hen of this Numida lived for some time at the French Con-
sulate here, but has been stolen lately ; it was an extremely hand-
some bird. They seem to be common at Lamoo. When the 'Syria'

was there the officers saw several in the market, and killed them for

the table, keeping only the skin. I had asked them to look out fpr

it ; but they mistook the bird when they saw it, thinking they were
to seek for something much more rare."

Dr. Peters communicated a note on the relation of the tympanic
bone to the mandible in the Marsupials, stating that he had found
in a young Habnaturus bennettu (8.5 millim. long without tail) and
in a young Didelphys, that the former bone is inserted into the

cavity formed by the angle of the latter. He considered that this

temporary glenoid surface is to be compared with the permanent
glenoid cavity in birds, or at least to a part of it, as it is well known
that relations which are permanent in lower animals are often re-

presented by a temporary condition during the period of evolution

in higher classes. In the author's opinion this observation tends to

confirm the view that so important and constant a bone as the tym-
panic is in the Manmialia does not disappear at once in other verte-

brates. It also obviates one of the principal objections urged against

the homology of the os tijmpanicum with the quadrate bone of birds

and reptiles, viz. that it is never united to the lower jaw; at the

same time it explains the peculiar form of the angle of the lower jaw
in the Marsupials.

Mr. Sclater called attention to the important fact of a fat male
Eland (Oreas canna), bred by Lord Hill, at Ilawkstone, Shropshire,

being exhibited at the cattle-show of the Smithfield Club, and being

about to be offered for sale at the close of the show for the market
—the first event that had ever happened of this kind. The animal
was stated to be a male, aged six years and seven months, and to

weigh alive 17601b.

In answer to some inquiries on the subject made last summer. Lord
Hill had forwarded to Mr. Sclater the following communication :

—

" I wish I could send you an account of the Elands I have bred
and disposed of since I purchased the pair from the Zoological Gar-
dens, as the returnnvould be most satisfactory. Unfortunately I have
kept no record, which I have often regretted ; but I can state that I

have not had a single case of disease among them, that the females

have bred as regularly as possible, except on one occasion (when I used
too young a male, about a year and a half old), and that the losses

Proc. Zool. Soc— 1867, No. LXI.
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by accident have been very trifling. The male I originally pur-

chased at the Gardens I fattened and shot. Its meat 1 thought ex-

cellent. The female that came at the same time died in the park,

from overeating dried leaves. Another male injured his shoulder,

and I was obliged to make away with him. One calf also, this last

year, broke its hind legs by some means ; and another died soon after

its birth about two years ago. These are all the casualties I can

recollect, and I really am not able to tell you how many I have dis-

posed of; but I have parted with several pairs to Zoological Socie-

ties on the Continent, and others in England. I have now five

females remaining (all, I believe, in calf), and three others born last

summer, with two males—the one I got from the Gardens about two
years ago, and an older one which I shall be glad to dispose of;

he is feeding well, and would either do for the butcher or for stock-

purposes.
" It has long been a surprise to me that nobody else has taken a

fancy to the Inland. It is unquestionably a noble animal, and re-

quires no more attention tban a cow, living well upon the same food,

out the whole year with merely a shed to run under, and acclimatized

as much as any animal can be. I am very sorry I cannot send you
a more detailed statement ; but any questions you may ask I shall

be happy, if possible, to answer."

The herd of Elands in the Society's Gardens was stated to consist

at this time of seven individuals, namely :

—

No.
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of the Royal College of Surgeons, of the body of a young female

Hyomoschus aquaticus, which died in June last, in the Gardens of

this Society.

The animal was not quite full-grown, the milk-teeth being still in

place, with the first and second permanent molars. The various

organs were compared during the examination with those of a speci-

men of Tragulusjavanicus of the same age and sex.

The tongue is 3| inches long, and y\j- inch in average breadth,

rather fleshy, with sides nearly parallel, flat above, and obtusely

pointed at the tip. Along the anterior half is a median linear de-

pression. Numerous white, flat- topped, circular, circuni vallate pa-

pillae are scattered irregularly over all parts of the surface, those at

the hinder part being rather larger than the others. Quite at the

root is a group of large, closely set, sharp-pointed, conical papillae.

These seem to be of the same class as the minute pointed papillae

with which the entire surface of the organ is beset developed to an
unusual degree. On each side of the upper surface, near the poste-

rior end, is a long, narrow, and deep groove, ^V i"ch in length, placed

obliquely, so that the posterior end inclines towards the middle line.

The edges of this groove are thickened, white, and free from papillae
;

and within it is a linear papillary elevation, with a faintly notched

free border, projecting slightly above the level of the surrounding

parts. This, which appears to be a modification of a circumvallate

papilla, occurs also in Tragulus jaoanicus.

The larynx presents a peculiarity in its construction which is not

met with in Tragulus, or, as i'ar as my knowledge extends, in any
other ruminant. The whole organ is remarkably large and promi-
nent—a circumstance mainly caused by the extraordinary develop-

ment of the thyroid cartilage (a, fig. 1, p. 9o6). This is formed as

usual, by two broad lateral plates united at a very salient angle in front.

The entire length of the cartilage in the middle line is l^^ inch.

Its upper border has three distinct triangular projections—one in the

middle line, broader and shorter than the others, and one on each
side, attached to the inferior cornua of the hyoid. The lateral mar-
gins, j^j^ inch in length, are gently and regularly excavated, and ter-

minate below in a short, pointed triangular process for articulation

with the cricoid cartilage. Below this point the thyroid is continued
downward ; and instead of being open below as usual, its sides are

united across the middle line, so as to form a considerable, rounded,
compressed pouch, placed in front of the commencement of the

trachea.

In Tragulus javanicus the whole vertical depth of the thyroid is

but
-f-^

inch, and it is widely open below, and presents no anterior

prominence. In the larynx of the Sheep there is a well-marked pro-
jection of the anterior edge of the thyroid rather below the middle,
but offering only a slight indication of that which is so remarkably
developed in Hyomoschus.
The cricoid cartilage (6) forms a strong shield behind, y^ inch

in length, and the same in breadth. Its thickened upper margin is

hollowed in the middle line, and on each side presents a large oblique
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articular surface for the corresponding arytenoid cartilage. The
lower border has a long pointed median prolongation. From each

side stands out a short triangular process for articulation with the

lateral processes of the thyroid ; and from the same part descends,

very obliquely downwards and forwards, a long, rather slender pro-

longation of the cartilage, which, meeting its fellow in the middle

line in front, completes the ring.

Fig. 1.

Side view of larynx of Hyoinoschus aquaticics. Nat. size.

a. Thyroid cartilage, b. Cricoid cartilage, c. Arytenoid cartilage, d. Epi-

glottis, e. Thyrolival. /. Basiliyal. g. Stylohyal.

The arytenoid cartilages (c) are flattened plates almost quadri-

lateral in figure, ^ inch in diameter ; the aryteno-epiglottidean

ligament is attached to the middle of their upper margin, the

thyro-arytenoid ligament (vocal cord) to the antero-inferior angle

;

and they are articulated to the cricoid cartilage by their posterior

inferior angle.

The cavity in the interior of the larynx may be divided into two

parts—a direct uninterrupted passage to the trachea posteriorly, and

in front of this a capacious but laterally compressed pouch or diver-

ticulum, situated within the expanded thyroid cartilage. Owing to
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the great antero-posterior breadth of the base of the arytenoid car-

tilages and their distance apart, the vocal cords are placed nearly

vertically in the sides of the larynx, and thrown unusually far from
its posterior wall, so that when they are brought into contact a cylin-

drical tubular air-passage remains open behind them, but the com-
munication between that passage and the thyroid pouch is shut oiF,

These cords are exactly ^ inch in length, and tolerably prominent.

There are no lateral membranous pouches or sacs connected with

the larynx.

Knowing little of the habits of the animal during life, I am un-
able to throw any light upon the mode in which this singular modi-
fication of the vocal organ is related to its economy.

Each lung consists of a single lobe, of general triangular form,

with a flattened tongue-shaped projection arching forwards from the
apex. This projecting lobule is much larger on the right side than on
the left, and has a distinct bronchial branch from the trachea, given

off ^ inch above the bifurcation, wanting on the left side. The
right lung has, moreover, a small accessory lobule projecting for-

wards from the internal border just below the root of the lung.

The lungs thus conform in the general principle of their construc-

tion with those of Tragulus javanicus ; but in the latter they are

rather more subdivided by notches, and the upper and lower ac-

cessory lobules of the right lung are relatively larger and more
distinct.

The heart presents nothing unusual : the great vessels arise from
the arch of the aorta as in Tragulus : viz., the first, nearly | inch
long, gives off the right subclavian, and then divides into the right

and left common carotid ; the second branch, arising close to the
last, is the left subclavian.

The stomach (fig. 2, p. 958) consists of three principal compart-
ments, as in Tragulus. The oesophagus {a) opens directly into the
middle compartment or reticulum (c), which is a pyriform or egg-
shaped sac, with the small, obtusely pointed end turned forwards and
to right. When moderately distended it is 4 inches long and 2| inches

wide at the base. The honeycomb-like reticulations are distinctly

seen all over this compartment, from the exterior, as faint white
lines forming hexagons, very much larger at the pointed free end
than near the base. The broad end or base is directly continuous
with the rumen (6), being only marked off from it by a slight con-
striction. The last-named cavity is a long caecal pouch, having a
sigmoid flexure, and being partially divided, by constrictions at the
concavities of the bends, into three compartments. Its greatest

length (in this folded state) is 9 inches. ^ inch to the right of the
entrance of the oesophagus the true digestive stomach or abomasus
(e) commences by a very constricted tube not more than \ inch in

diameter. This speedily dilates into an elongated tubular sac, largest

near its proximal end, and gradually narrowing towards the pylorus.
In its natural state this stomach is sharply curved upon itself, and
puckered at its upper border or lesser curvature ; but when the
membranes are detached this curvature and all the foldings disappear.



U58 MR. W. H. FLOWER ON HYOMOSCHUS AQUATICTJS. [DeC. 12,

except one natural rectangular bend upwards near the pyloric end.

The length of this compartment when straightened is 7 inches, its

greatest diameter 2^ inches.

Fio;. 2.

Anterior surface of stomach of Hyomosckut: aquafivug. One-fourth of nat. size.

a. (Esophagus, b, Kumen. c. Reticulum, d. Rudiment of psalterium.

e. Abomasus. /. Biliary duct. g. Spleen.

On opening the cavities the villi on the internal surface of the

rumen were seen to be long and narrow, especially towards the base

of the compartment ; they measured mostly
-f-^

inch in length. In

the reticulum the villi are very sharp-pointed, as usual. The passage

along the top of the reticulum from the oesophagus to the orifice

leading to the true stomach is smooth, ^ inch long, and bounded by
thick but not very prominent folds of membrane. This orifice is

5 inch in diameter. The part which immediately follows the ori-

fice (</), though it cannot be called a distinct compartment as in

ordinary ruminants, is ^ inch in length, slightly dilated and marked
off by a faint constriction from the remainder of the abomasus, from
which, moreover, it is most distinctly separated by a thick opaque
epithelium with short viUi, like those covering the laminae of the

psalterium in other ruminants ; there are also indications of longi-

tudinal plications of the mucous membrane. The remainder of the

last cavity has (as usual) a smooth soft lining membrane, free from
viUi.

There is thus a decided indication or rudimentary condition of

the psalterium or third compartment of the ruminant's stomach
;

and contrasting this with the statement by Alph. Milne-Edwards, in

his valuable monograph on the Chevrotain.s, that in the genus Tra-
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gulus, " Ce dernier estomac [the abomasus] nait directement du

bonnet [reticulum] sans qu'il y ait a son origine, dans aucune des

quatre especes que j'ai dissequees, le moiudre indice de I'existence

d'une partie comparable au feuillet [psalterium] des Ruminants or-

dinaires"*, it might be inferred that in the structure of the sto-

mach Hyomoschus formed a link between Tragulus and the true ru-

minants, instead of inclining in the opposite direction as commonly
supposed. But the Tragulus javanicuSy which I dissected for com-

parison with the present animal, showed precisely similar indications

of a rudimentary psalterium ; and the same may be observed in a

preparation of the stomach of a Tragulus kanchil in the College

Museum, No. 554, Physiological Series, thus correctly described in

the Cataloguef;—"The passage leading from the oesophagus to the

third cavity is bounded by two low parallel ridges ; the longitudinal

lamellae, which are the characteristics of this cavity in other rumi-

nants, are wanting ; but as it appears to have had a cuticular lining,

we may regard it as a rudimentary form of this cavity, and distinct

i'rom the fourth cavity, from which it is partially separated by a

semilunar fold."

The stomach of Hyomoschus presents, therefore, no obvious cha-

racter by which it can be distinguished from that of a member of

the alhed genus Tragulus. The same may be said to be the case

with all the other portions of the alimentary canal.

The small intestine is about 1 6 feet in length ; the large intestine

ti feet, not sacculated, scarcely wider than the small intestine, ave-

raging rather less than | inch in diameter when fully distended. In

the last foot of its length it gradually widens, attaining nearly 1 inch.

The caecum is perfectly simple, 3^ inches long.

The spleen lies on the diaphragmatic surface of the stomach, in

the groove which divides the reticulum from the rumen (fig. 2, g).

It is flattened and pyriform, the largest end being turned forwards

and to the right. Its length is 2 inches, its greatest breadth ^ inch.

On the left margin, rather behind the middle, is a deep notch ; the

portion behind this is thinner and flatter than that in front.

The liver presents a smooth upper surface, irregularly oval in out-

line, the broadest end to the right, A\ inches long from side to side

and 2| inches in greatest antero-posterior width, undivided, except

by a notch on the anterior border separating a smaller left from a

larger right lobe. On the under surface the left lobe has no further

subdivisions. The right lobe has two accessory lobes :— the smaller,

but most distinct, pointed and tongue-like, close to the longitudinal

fissure, near the centre of the organ ; the other, broader and with

the free extremity more obtuse, close to the right lateral margin.

The transverse fissure lies between these. The gall-bladder is large,

and projects freely beyond the anterior margin of the right lobe.

* ' Recherches Anatomiques, Zoologiques, et Paleontologiques sur la famille

des Chevrotains,' Paris, 1864, \i. 62.

t ' Descriptive and Illustrated Catalogue of the Physiological Series of Com-
parative Anatomy contained in the Museum of the Eoyal College of iSurgeons,'

London, vol. i. 2nd edit. 1852, p. 168.
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The liver is thus formed on the same general principle as that of

Traguhis, but it is rather more simple ; the fissure between the right

and left lobe and that for the gall-bladder are less deep. The middle

accessory lobe is broader and shorter and less distinctly marked off

from the rest of the organ ; and, especially, the right accessory lobe

is relatively larger,

[^Postscript.— Since these notes w^ere communicated to the So-

ciety, I have had an opportunity, through the kindness of Professor

Huxley, of examining the body of an adult female Hyomoschus, sent

to him in spirit from the west coast of Africa. In all its principal

anatomical characters it agreed perfectly with the specimen above

described. The larynx was of the same form and dimensions. In

the stomach the rudimentary psalterium, as distinguished from the

abomasus by the different character of its lining membrane, was

equally distinct. The vagina was .5 inches in length ; the uterus

Z\ inches to the point of bifurcation, sharply bent back on itself

near the upper end, and terminated in a pair of rather short, closely

curled cornua.—February 1st, 1868.]

2. Additional Notes on the Osteology of the Lemuridce. By
St. George Mivart^ F.L.S.^ Lecturer on Comparative

Anatomy at St. Mary's Hospital.

"When, in November 18G4, I had the honour of laying before the

Zoological Society my notes on the crania and dentition of the Le-

muridce*, I regretted my inability to determine certain points, owing

to the want of the requisite specimens.

During a recent visit to Paris I have had, through the kindness

of Professor Milne-Edwards and of his son M. Alphonse Milne-

Edwards, the opportunity of supplying some of these omissions by

an examination of the specimens preserved in the National Collections

at the Jardin des Plantes. In addition to this, since my return,

M. Alphonse Milne-Edwards has had the great kindness to have

extracted from the skin and sent to me the bones of a specimen of

the Cheirogaleus furcifer of Isid. Geoff. St. Hilaire, including the

tarsus—a part I so much regretted, three years ago, not being able

then to examine.

The specimen in question forms part of the extremely valuable

collection lately brought from Madagascar by M. Alfred Grandidier,

a gentleman to whom science is very much indebted already, but who,

in spite of the attractions of a Society he is so well calculated to

adorn, has just again set out for three years' more labour in the same
interesting field of biological research.

Amongst the zoological rarities preserved at Paris, and as yet ab-

sent from our own collections, is the skeleton of Hupalemur. This

* P. Z. S. 1864, p. 611.
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I found to exhibit all those cranial and dental characters detailed in

my former paper, except certain trifling differences resulting from
the immature condition of the specimen. This immature condition,

however, enables me now to affirm that there is no interparietal bone,
and that the prsemaxilla is exceedingly small.

The cervical region is elongated, and the dorsal region is short

;

but the neural laminae of the cervical vertebrae do not exceed those
of the dorsal vertebrae in antero-posterior extent. The atlas has but
one continuous posterior articular surface for the axis ; its transverse

processes are not large ; and it has no neural spine.

The axis vertebra has a considerable spinous process, but it is

not produced backwards. All the other cervical vertebrae have small
neural spines.

There are twelve dorsal and seven lumbar vertebrae, and these

much resemble the corresponding vertebrae of Lemur.
The scapula closely resembles that of the last-named genus ; the

carpus is provided with an os intermedium ; and the fourth digit of

the manus is the one extending furthest forwards.

The ilium is very much like the ilium of Lemur ; its posterior

inferior (the inferior anterior of Man) spinous process is well marked.
The femur has a slight indication of a third trochanter, and the

patella is elongated.

The tarsus is short, and decidedly less than one-third the length

of the tibia, showing no approximation to the structure presented

by Microcebus pusillus, still less to that of Galago.

The fourth digit of the pes projects most.
inches.

Length of the femur 4v0
of the tibia 430
of the OS calcis -yj

— of the cuboides ... "41

At the Jardin des Plantes are also preserved the skeletons of Chei-

royaleus milil and of Microcebus jmsitlus.

The former is the typical specimen of the genus Cheirogaleus

;

aud the latter is the type of the genus Microcebus, being the speci-

men wbich was ultimately named Microcebus rufus by Geoffroy St.

Hilaire*.

In my former paper I expressed a doubt as to whether the genus
Microcebus would not have to be merged altogether in the older

genus Cheirogaleus f. The examination, then, of these two typica;

specimens should go far to decide this question ; for if they show
well-marked and not inconsiderable differences, then the generic di-

stinction may be provisionally retained, unless some other species be
found to exhibit so completely intermediate a structure as to do away
with the value of the differential characters.

Now, on comparing these two specimens, I find that not only is

* Cours de I'Hist. Nat. Mamm. Ie90n vi. p. 26, 1828. That author liad, how-
ever, previously named it pusillus (see Mag. Encyc. i. p. 48, 1776).

t P. Z. S. 1861, p. 61 'J.
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it true that there is in C. milii, as De Blainville remarks*, a certain

elongation of the astragalus as compared with the other tarsal bones,

but the naviculare is quite short comparatively, instead of being

much elongated as it is in M. pusi/lus. Indeed, in the latter species,

the naviculare is absolutely as well as relatively longer, although in

it (^. e. in M. pusilliis) the length of the dorsal and lumbar regions

together is only 2* 7.5 inches, while the same part in C. milii is

5 inches in length. ^ .,..
C. mini. M. pusillus.

inch. inch.

Length of cuboid "21 '16

of OS calcis '52 '36

of dorsum of naviculare .... "17 '20

of astragalus '3.5 '20

The dimensions of the tarsal bones of M. myoxinus are almost the

same as those of M. pusillusf. In addition to this distinction in

the tarsus, the palate has no defects of ossification in C. milii ; the

fifth cusp of the hindmost lower molar is rudimentary, instead of

being distinct ; there is a small malar foramen, while in M. pusillus

there is none. The carotid foramina on the basis cranii are also

very conspicuous, instead of being almost hidden by the auditory

bullae ; the pterygoid fossae are also larger ; and, lastly, the first

upper premolar is slightly caniniform and considerably longer than

the second one, instead of being smaller and slightly shorter than

the second one as in M. pusillus.

On the other hand, C. milii agrees with M. pusillus in having the

palate prolonged, the posterior palatine foramina large, a distinct

interparietal bone, in the absence of any enlargement of the mastoidal

region of the periotic, and in the other characters before assigned to

MicrocebusX-
In both skeletons there are thirteen dorsal and seven lumbar ver-

tebrae ; but neither the axial nor the appendicular skeletons present

any noteworthy characters in either specimen.

The close aflUnity of the M. myoxinus of Peters § to M. pusillus

being as unquestionable as is their specific distinctness, it is desirable

to know if it presents any characters tending to bridge over the gap
separating the last-named species from C. milii.

Now M. myoxinus differs from M. pusillus, besides external cha-

racters (as has been pointed out by Dr. Peters ||), in its shorter and
less-pointed muzzle, in the greater production forwards of the prse-

maxillse, the larger size of the openings in the palate, and also, pos-

sibly, in the somewhat longer symphysis of the mandible. More-
over the contour of the anterior nares, viewed in profile, is less con-

cave, and the palate is less prolonged backwards. Again, the first

premolar is quite as extended, vertically, as is the second, instead of

* Osteographie, Lemur, p. 12.

t Professor Peters has been kind enough to send me the exa«t length of the
tarsal bones of his M. myoxinus.

X p. Z. S. 1864, p. 640.

§ Raise nach Mossambique. p. 14.
||

Ibid. p. 19.
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being somewhat less so, as is the case in M. pusillus. This short-

ness of the first premolar is not the effect of immaturity, as I before

thought might be the case, as the typical specimen of M. pusillus

is fully adult. The predominance in size, on the other hand, of the

first over the second upper incisor is greater in M. tmjoxinus than in

pusillus. Finally, the tarsus, which, in M. pusillus, is only as 11*7

to the length from the snout to the root of the tail, taken at 100, is

in M. myoxinus 14' 6 to the same dimensions similarly estimated.

Thus in the greater inequality of size between the two upper in-

cisors on each side, and in the greater equality of length of the first

two upper premolars, M. myoxinus is intermediate between M. pu-
sillus and C. milii ; but these differences are slight in comparison to

the points of resemblance between it and M. pusillus, its tarsal

structure (as has been said) agreeing, in size and the proportions of

its parts to one another, altogether with that of the last-named

animal.

With regard to Cheiroyaleusfurcifer, part of the skeleton of which,

as I before said, has been so kindly transmitted to me by M. Al-

phonse Milne- Edwards, I find that its skull and dentition agree (as

far as the worn condition of the grinders permits comparison) with

the imperfect specimen in the British Museum as to the characters

enumerated in my former paper*, except that there is a small malar

Fis. 1.

Cheiroyaleus furcifer. Scale twice nat. size.

foramen on eacli side, that the angle of the mandible is decidedly

produced downwards as well as backwards, and that there is no trace

of a fifth cusp to the last inferior molar.

I find also conspicuous carotid foramina placed, as in C. milii, near

* P. Z. S. 1804, p. G22.
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together, and not at all hidden by the auditory bullae. The ptery-

goid fossa also is much elongated from behind forwards, but very

narrow from side to side, the true pterygoids extending back much
more nearly to the same distance, as do the ectopterygoid plates,

than is the case in the smaller species {M. minor). Compare fig. 2

with the figure of the latter species in P. Z. S. 1864, p. 615.

Fis. 2.

Chcirogahus furcifer. Scale twice iiat. size.

The extent of the praemaxilla cannot be ascertained, the suture

being completely obliterated. As regards the skull, then, C. furcifer

agrees altogether with C. milii, and even carries still further those

characters (length of first upper premolar and smallness of last lower

molar) in which the latter species differs from M. jnisillus and M.
myoxinus.

Fii?. 3.

Cheirogaleus furcifer. Scale twice iiat. size.
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Fig. 4.

^.H ^ ^''
'tis/

Chvirogakus furcifer. Scale twice nat. size.

As regards the tarsus, however, there is a great difference, as the

following dimensions show :

—

inches.

Extreme length of the tibia 2*40

Extreme length of the cuboides 0'27

Extreme length of the os calcis 0*74

Length of dorsum of naviculare 0"36

Length from proximal end of calcis to distal end of

naviculare 0"90

Length of astragalus 0"37

Breadth of os calcis and naviculare, measured across

their narrowest part 0*22

Thus, instead of the dorsum of the naviculare being a little less

than half the extreme length of the astragalus, it nearly equals it

;

while the latter bone is only half the length of the os calcis, instead

of being equal to about two-thirds of its length ; moreover the cuboid
is considerably shorter than the dorsum of the naviculare, instead

of being somewhat longer than the latter. In all these respects the
tarsus of C. furcifer closely resembles that of M. pusillus*, and
differs widely from the tarsus of C. milii. The distinction therefore

between Cheirogaleus and Microcebus, based upon tarsal structure,

falls to the ground, unless C. furcifer be placed (as I placed in

1864-r) in the latter genus along with M. pusillus and M. myoxinus.
But since I have examined the skin and skeleton of C. milii I can
no longer be satisfied with such an association, as there can, I think,

be no doubt but C. milii and C furcifer are very closely allied

forms.

It will nevertheless be possible (and perhaps even useful) still to

retain, provisionally at least, the distinction between Cheirogaleus

* A8 I anticipated that on investigation it would turn out to do (P. Z. S.

1864, p. 623).

t Guided by its apparently elongated foot, as seen in the mounted skin in the
British Museum.
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and Microcebus, though reposing mainly, if not exclusively, on a

few cranial and dental characters. Perhaps, however, the newly

described species M. coqiiereli* may furnish grounds for the aban-

donment of this distinction.

I find in C./ufcifer a distinct os intermedium and the idnar con-

dyle of the humerus perforated.

There remain to be noticed the three forms described bj*^ Dr.

Gray under the names (I) Galago minor\ (or Lepilemur murinusX),

(2) Cheirogaleus smithii^, and (3) Cheirogaleus typicus\^.

The first of these, the skull of wliich has been figured in the

•Proceedings of the Zoological Society'^, agrees completely with

Dr. Peters's M. myoxinus, except in the reduplication of the palatal

defects of ossification, and in a slightly less degree of backward pro-

longation of the palate. It also agrees with M. myoxinus in points

by which that species differs from M. pusillus, and which have been

enumerated above.

The tarsus I have not been able to examine ; but it, no doubt, is

also similar.

The two skins of Galago minor (my Microcebus minoi-) in the

British Museum agree with M. myoxinus, and difiFer from M. pu-
sillus, in the greater size of the ears; and Dr. Gray remarks**,

"The figure of Dr. Peters agrees pretty well with our specimen;

but the whole colour of the fur is rather darker, and the ears are

larger." The latter difference is trifling indeed, considering the

contraction of the ears in drying—a distortion the frequent occur-

rence of which, as also of its converse " stretching," Dr. Gray pro-

ceeds almost immediately afterwards to notice.

M. minor, however, is very much less red than M. myoxinus, being

a " pale grey," whereas the usual colour in the last-named species,

according to Dr. Peters, is rusty brown ; and this difference is so

striking that for the present it will be better to treat these forms as

specifically distinct.

As regards Cheirogaleus smithii, the typical specimen (which is

in the British Museum) differs from M. myoxinus and agrees with

M. pusillus in the following points :—in the smaller size of the ears,

and in having the first upper premolar rather less vertically extended

than the second. It may therefore be the case that C. smithii is

nothing else than M. pusillus (Le Rat de Madagascar)—and the

more probably so, as Dr. Gray himself remarks ff that Buffon's

figure of that animal well represents his (Dr. Gray's) C. srnithii.

On the other hand, in C. smithii the upper incisors are as unequal

as in M. minor or as in M. myoxitms.

Dr. Gray describes the type of his C. smithii as being " pale bay,"

* Keclierches sur la Fauiie de Madagascar, par M. II. Schlegel et M. Fran9ois

P. L. Pollen, (Leyden, 1867) p. 12, pi. 6.

t Ann. and Mag. Nat. Hist. 1842, x. p. 2r>7.

X P. Z. S. 18r33, p. 14.3. § P. Z. S. 1863, p. 143.

II
P. Z. S. 1863, p. 142.

t 1860, p. 144, and 1864. p. 61.^).

** P. Z. S. 1863. p. 144. tl P. Z. S. 1863, p. 143.
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whereas the usual colour of M. pusillus is a very red brown. But
all the specimens in the Paris Museum are not alike in colour, and
one especially is very pale. The diifereuce in colour alone should

not, therefore, I think, prevent the union of C. smithii with M. 'pu-

sillus ; but, on account of the incisors, I think it better to keep the

two forms distinct for the present, till it is proved that the propor-

tions of the incisors are subject to a certain individual variation as

they are in Indris brevicaudatus*.

The specimen in spirits in British Museum, which was named by
Mr. Waterhouse " Microcebus pusillus " f (but which is now labelled

Cheirogaleus smithii, and has been described by Dr. Gray under that

name;};), has the upper incisors subequal, and in all probability was
rightly named at first.

The third form, Cheirogaleus typicus, the typical specimen of

which is also in the British Museum, agrees with C. milii of GeofFroy

in the caniniform first upper premolar, in the great predominance
in size of the first over the second upper incisor, also to all appear-

ance in the relative shortness of the tarsus, and, finally, in the short

ears. It is described by Dr. Gray§ as "reddish brown; cheeks,

throat, and beneath white."

The Paris specimens, on the other hand, have the underparts

white, but the back is of a delicate fawn -brown ; but the difference

does not seem to me of such moment as to render it other than
probable that C. typicus and C. milii are one and the same species.

The fact that the typical specimen of C. typicus is not quite adult

should not be forgotten, as age may produce some change in the

colour. In size it very nearly indeed equals the specimens of C.

milii of Paris.

Thus it may be that the seven species which I before enumerated
(but which separate enumeration I stated to be only provisional, and
by no means intended to imply my conviction of their specific di-

stinctness |1) will have to be reduced in number if the approximations
above indicated turn out to be really necessary. Taking M. pusillus

as the type of Mici-ocebus, M. minor and M. myoxinus will be the

second and third species of that genus.

C.furcifer, on the other hand, will range itself side by side with
C. milii in the genus Cheirogaleus, where it was placed by Isidore

Geoff. St.-Hilaire^—an approximation evidently natural when the

two skins are viewed side by side, and not to be disputed by any one
unprepared to erect C. fureifer into a new and distinct genus, on the

ground of its very elongated first upper premolar and its before de-

scribed tarsal structure. But even M. pusillus and M. myoxinus
differ from each other as to these points (though in a less degree)

;

so that if the new species (M. coquereli of Pollen) presents another

« See P. Z. S. 18GG, p. 154, note *.

t The specimen came from the Museimi of the Zoological Society, and while
there was so labelled by Mr. Waterhouse (see Oat. of Mas. of Zool. Soc. 2nd edit,

p. 12. no. 89).

X Loc. cit. p. 14:^. § L. c. p. 142.

II
P. Z. S. 18H4, p. C.-JT. t Cat. des Primates, p. 77.
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intermediate condition, then tliose who would make C.furcifer the

type of a new genus on such grounds may find themselves logically

compelled to make a separate genus of each species.

This new form has recently been described and figured by MM.
H. Schlegel and Frangois P. L. Pollen (in the first number of their

Recherches sur la Faune de Madagascar, 1867, p. 12, pi. 6). The
authors remark that it is " plus voisine du Microcehus typicus de

Smith que des autres especes
;

" but add that Dr. Peters found it,

although similar in size, to differ from the latter species by its tail

washed with black, by the absence of the black circles about the

eyes, and by the length of its ears, which are one-third longer than

those of the so-called M. ti/plcus. The skull, unfortunately, is not

yet figured ; and in the absence of any description of it, or of the

dentition, it is impossible to say definitively whether it should be

placed in the genus Cheirogaleus or in Microcehus. Its resemblance

to the British-Museum specimen, however, would suggest its loca

tion in the former genus ; and, as before said, it may be that its

characters may justify (if they offer a certain intermediate structure)

the fusion of the two genera into one by the abolition of the term
Microcehus altogether.

The next form to be noticed is one of great interest, namely Lepi-

lemur, a genus still absent (as far as I know) from all the collections

in this country. In Paris there is a skin (the type of the genus and
species) of L. mustelinus, also the skull extracted from it, and a

skull of the new species (Z. rujicaudatus) recently characterized*

by M. Alfred Grandidier.

Lepilemur mustelinus has recently been described and figured by
Messrs. Schlegel and Pollen (in their work above referred to, at p. 10,

pi. 4). L. rujicaudatus is as yet unfigured.

In the skulls of both these species there is no trace of any upper
incisor ; and the specimens show the correctness of M. Gervais's

Fia;. 5.

Lcinhmur mustelinus.

Copied from Gervais's ' Hist. Nat. des Mammiferes.'

* Eev. Zool. July 1867, p. 250.

Ginereo-rufescens, capife nigrescentc ; artuhus posferioribus pallide cine-

reis. Cauda rufa. Jugulo fulvescente, abdoniineque alhido.

Long. tot. 56", corp. 31", caud. 25".



1867] MR. ST. GEORGE MIVART ON THE LKMURID.E. 969

figure * as regards the large fifth tubercle to the .ast lower molar,

the shortness of the palate, and the inconspicuousness of the poste-

rior palatine foramina. But not only do they differ from Microcebus

and Cheirogaleus as regards the two points last mentioned ; they

differ also both from Lemur and Hapalenmr in that the mastoidal

region of the periotic is enlarged and inflated.

As in Microcebus and Cheirogaleus, each upper premolar has but

one external cuspf ; but the third upper premolar is relatively larger

than in those genera, so that each upper dental series increases in

size from before backwards to the penultimate molar in a more gra-

dual manner.
The skull, when viewed from above, is seen to be broadest between

the outer margins of the orbits, and the cranium proper to be so

just behind the posterior roots of the zygomata.

The muzzle is longer than the antero-posterior extent of the ante-

rior margin of the wide orbit. The upper surface of the skull is

concave between the orbits ; there is a more or less marked sagittal

ridge ; and a rather deep depression exists on each side of the muzzle
immediately in front of the lachrymal foramen J, which last is placed

well upon the cheek.

The sphenoidal fissure and the foramen rotundum are together

represented by a single opening. There is no carotid foramen in

the basis cranii ; and the malar foramen is very minute. The poste-

rior palatine foramina are small, and there are no defects of ossifica-

tion on the palate ; but the anterior palatine foramina are large. The
posterior margin of the palate extends but little backwards, its middle

being in a line with the anterior end of the posterior third of the

upper penultimate molar. The postglenoid process is large, and
behind it is a postglenoidal foramen.

The prsemaxilla is (as might be expected from the absence of

upper incisors) very small, and quite, or all but, invisible when the

skull is viewed in profile
;
yet it sends up a small process which joins

the nasal ; and the latter bone is separated, on each side, from the

lachrymal by an ascending process of the maxilla. There is no par-

occipital process. The mandible has a lofty coronoid process, and
the angle is produced downwards as well as backwards.

The dentition may be expressed by the formula :

—

I- 2^. c. ie;, p.m. g. M. s, =;^=32.

The upper canine is very large, with a strongly marked vertical

internal groove and a posterior basilar process. The three upper

premolars decrease (from before backwards) in vertical extent, but

increase in breadth. Each of the first two upper molars consists of

two well-marked external cusps, of a very large antero-internal cusp,

connected with the postero-external one by an oblique ridge, and of

* Hist. Nat. des Mammiferes, p. 170.

t As noticed by Messrs. Schlegel and Pollen, /, c. p. 11.

\ A similar depression exists in (J. milii and C. fiircifer, and is relatively

deeper and still more .sharply defined in M. itdnor.

Proc. Zool. Soc— 18G7, No. LXII.
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a rudimentary postero-internal cusp. There is also an external cin-

gulum. Perhaps, however, the molars may be better described as

consisting each of three cusps (one internal and two external) con-

nected by ridges, and supplemented externally by a cingulum, and
internally, except the last one, by an internal cingulum placed be-

hind the internal cusp and resembling a postero-internal one.

In the lower jaw the incisors and canines have the form and ar-

rangement common in the LemuridcB. The first lower premolar is

very large and caniniform, but with a strongly marked process pro-

jecting from its anterior margin. The second and third lower pre-

molars are exceedingly like the second lower premolar of Indris la-

ni(/er (see P. Z. S. 1866, p. 157. f. 4). Each has only one external

cusp.
*

The first two lower molars consist each of two internal and two

external cusps, with a rudiment of a median fifth posterior cusp.

The antero-external cusp is considerably larger than, but not so high

as, the antero-internal cusp. The postero-internal cusp is much
smaller than the external one.

The last lower molar is nearly similar to the two teeth in front of

it ; only the fifth cusp has become very large and distinct.

Its tarsal structure is unknown to me ; but the tarsus appears to

be but little elongated.

As to the affinities of Lepilemur, it is, I think, impossible to say

that it has any marked relationship to any other genus. Perhaps,

as MM. Gervais, Schlegel, and Pollen concur in remarking, it

rather approximates to Hcq^alemur than to any other form. The
production of the anterior margin of the first lower premolar, as also

the form of the two following teeth, recalls to mind (as has been said)

the teeth of Indris laniger.

The structures exhibited on. the one hand by Lepilemnr, and on

the other by C. furcifer, render necessary some slight changes in the

characters before given of the groups to which they are allied.

Thus, if the genus Lepilemur is to form part (as I think it must)

of the subfamily LemurincE, it will be necessary to expunge from the

characters of that group the non-iiijiaiion of the mastoidal region^,

and the characters of Lepilemur, Vheiroyuleas, and Microcebus will

be as follows :

—

Lepilemur f.

1. •, C. 1^;, P.M. 2E|, M. S, =11=32.

Tail shorter than the body ; muzzle longer than the orbit ; first

upj>er premolar more vertically extended than the others
;
premolars

with oidy one external cusp ; last lower molar with a large fifth cusp
;

praemaxillae very small ; an interparietal bone
;
palate very short

;

* P. Z. S. 1864, pp. 638 & 639.

t Isid. CI. St.-Hil. Cat. des Prim. p. 75; Dalilb. Studia Zool. p. 220; Gray,

P. Z. 8. 1S6;>, p. 144; Wagner, Schreber, Supp. v. p. 147; St. Geo. Mivart,

P. Z. S. 1864, pp. 623 & 642; A. Grandidier, Eev. Zool. July 1867, p. 256;
Pollen and Sclilegel, Eech. sur la Faune de Madagascar, p. 10, pi. 4.
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posterior palatine foraiiiina small; a small malar foramen ; sphenoidal

fissure and foramen rotundum together re])resented by a single open-

ing ; no conspicuous carotid foramen on the basis cranii ; angle of

mandible produced downwards as well as backwards ; mastoidal re-

gion of periotic inflated ; tarsus short ; number of dorsal and lumbar
vertebrae ?

Ilab. Madagascar.

1. L. mustelinus. From the north-west of Madagascar. Native

name " Fitiliki."

2. L. rujicaudatxis'^ . Native name " Bovenghe."

Cheirogaleus-j-.

^- 4 ' ^- l-l' ^•^^' 3-3' ^^- 3-3* — 18
— '^"•

Upper incisors very unequal, the anterior pair much the larger

;

third upper premolar very much smaller than the first molai', and
with only one external cusp ; first upper premolar decidedly, some-

times very greatly, exceeding the second in vertical extent ; upper
molars with an oblique ridge from the postero-external to the large

internal cusp, the postero-internal cusp being very small or absent

;

fifth cusp of last lower molar obsolete or rudimentary
;
palate much

prolonged beyond the last molars, with no defects of ossification

;

praemaxillse largely developed, joining the nasals for more than a

quarter of their (the nasals') extent ; an interparietal bone ; a small

malar foramen ; carotid foramen conspicuous on basis cranii
; pte-

rygoid fossae elongated ; ectopterygoid plates subparallel ; angle of

mandible bent downwards, or not so bent ; seven lumbar vertebrae.

Hab. Madagascar.

1

.

C. miliiX. First upper premolar decidedly, but not very greatly,

exceeding the second in vertical extent ; lower incisors not as long

as the mandibular symphysis ; angle of mandible not produced
downwards ; muzzle not much elongated ; length of dorsum of navi-

culare less than half the length of the astragalus ; astragalus about
two-thirds the length of the os calcis ; cuboides somewhat longer

than the dorsum of the naviculare.

From the east coast of Madagascar.

2. Cfurcifer^. First upper premolar exceedingly long, like a

shorter second canine ; lower incisors as long as the mandibular

* Rev. Zool. July 18G7, p. 256.

t GeofF. St.-Hil. Ann. du Mus. d'Hist. Nat. t. xix. p. 171 ; Isid. G. St.-Hil.

Cat. des Prim. p. 76 ; Wagner. Schreber. Suppl. i. p. 273, and v. p. 147 ; Dahlb.
Stadia Zool. p. 221; Gray, P. Z. S. 1863, p. 142; St. Geo. Mivart, P.Z. S. 1864,

p. 642.
+ Geoff. St.-Hil. Cours sur les Mamm. 1828, p. 2.5 ; Isid. G. St.-Hil. Cat. des

Prim. p. 77 ; Gray, P. Z. S. 1863, p. 142 ; St. Geo. Mivart, P. Z. S. 1864, p. 642.

Cheirogalcus fi/piciis"! A. Smith, S. Afr. Journ. ii. p. 50; Gray, P. Z. S. 1863,

p. 142.

§ Isid. Geoff. St.-Hilaire, Cat. des Prim. p. 77. Lcpilemur furcifer, Gray,

V. Z. S. 186'3, p. 145. Microcebus furcifer, St. Geo. Mivart, P. Z. S. 1864,

j)p. 621 & 642; Pollen and Schlegel, loc. cit. p. 8, pi. 5.
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symphysis ; angle of mandible produced downwards ; muzzle elon-

gated ; dorsum of naviculare nearly equal in length to the astragalus;

astragalus only half the length of the os calcis ; cuboides consider-

ably shorter than the dorsum of the naviculare.

From the west of Madagascar. One native name " Walouwy."

3. C coquereli*. From the forests of Congony, inside the bay
of Passandava. Called by some of the natives " Sietui."

MlCROCEBUSf.

^' 4 ' ^' 1-1' ^•^^^- 3-3' ^*^- 3-3' 18 •'"•

Upper incisors unequal, the anterior pair the larger ; third upper
premolar very much smaller than the first molar, and with only one
external cusp ; first two upper premolars of subequal vertical extent

;

upper molars with an oblique ridge from the postero-external to the

large internal cusp, the postero-internal cusp being rudimentary or

absent ; fifth cusp of last lower molar distinct
;

palate more or less

prolonged beyond the last molars
; posterior palatine foramina very

large ;
palate with defects of ossification

;
prsemaxillse largely deve-

loped, joining the nasals for more than a quarter of their (the nasals')

length ; an interparietal bone ; no malar foramen ; carotid foramen
not very conspicuous, but more or less hidden by the eustachian

process of the auditory bulla
;
pterygoid fossae very short ; ecto-

pterygoid plates diverging widely backwards ; angle of mandible not

bent downwards; seven lumbar vertebree ; tarsus always with the

naviculare more elongated than the cuboides.

Hab. Madagascar,

1. M. piisillusX- First pair of upper incisors very slightly larger

than the second pair; first upper premolar not quite so extended

vertically as the second ; defects of ossification in palate very small

;

snout much produced
;

profile of anterior nares very concave.

Colour bright red-brown.

From the east coast of Madagascar.

2. M. smithii^ 1 First upper incisor much larger than the second.

Colour pale bay.

3. M. myoxinus^^. First upper incisor much larger than the

second ; first upper premolar quite as vertically extended as the

* Pollen and Schlegel, loc. cit. p. 12, pi. 6.

t Geoff. St.-Hil. Cours sur les Maram. 1828, 169. vi. p. 26 ; Isid. Geoff. St.-Hil.

Cat. des Prim. p. 79, &c.
+ Lemur pusillus, Geoff. St.-Hil. Mag. Encyc. 1796, i. p. 48. Mierocebus rufiis,

Geoff. St.-Hil. Cours de I'Hist. Nat. le^ou vi. p. 26 ; Isid. Geoff. St.-Hil. Cat.

des Prim. p. 80. Gcdago madagascariensis, Gray, P. Z. S. 1863, p. 149. M.
pusilhis, Waterhouse, Cat. of Miis. of Zool. Soc. 2nd edit. p. 12. no. 89 ; and St.

Geo. Mivart, P. Z. S. 1864, p. 641.

§ Cheirogakus smithii, Gray, Ann. & Mag. N. H. 1842, x. p. 257, and P. Z. S.

1863, p. 143.

II
Peters, Reise nach Mossarabique, p. 14, and St. Geo. Mivart, 1864, p. 64U.

Lepilemur myoxinus, Gray, P. Z. S. 1863, p. 144.
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second ; defects of ossification in the palate large, one on each

side
;

profile of anterior nares only slightly concave. Colour rusty

brown.

From the south-west coast of Madagascar. Native name
" Tsitsihi."

4. M. minor*. First upper incisor much larger than the second ;

first upper premolar quite as vertically extended as the second ; de-

fects of ossification in the palate large, two on each side
;

profile of

anterior nares only slightly concave. Colour grey.

In addition to the foregoing, it may also be remarked that the

distinctness of the Galagos from the Lemurince is somewhat lessened

by the discovery of a genus of the latter family (namely Lepilemur)

in which the mastoidal region of the periotic is inflated, also by the

fact that the foot in Cheirogaleus furcifer has such an elongated navi-

culare and os calcis that the length of these bones compared to their

breadth differs but little from the proportions in some Galagos.

Still the proportion of the cuboides both to the os calcis and to the

naviculars in C. furcifer is greater than even in Galago crassicau-

datus, a species in which the naviculare is relatively less elongated

than in the species before selected for comparison with Microcebus.

Fig. 6. Fig. 7.

Fig. 6. Tarsus of C. furcifer.

7. Tarsus of G. crassicaudatus.

A. Calcaneum. B. Cuboides. C. Naviculare. The calcancum and cuboides
are together represented of the same total length, and also of the same length
as the tarsi oi Microcebus and Galago formerly figured (P. Z. S. 1864, p. 624).

Moreover, even in C. furcifer, the os calcis does not exceed
one-third of the length of the tibia, as it appears constantly to do in

* Galago minor. Gray, Ann. & Mag. N. H. 1842, x. p. 257. Lepilemur mu-
rinus, Gray, P. Z. S. 1863, p. 143. Microcebus minor, St. Geo. Mivart, P. Z. S.

1864, p. 640.
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Galago. I find in G. crassicaudatus the dimensions to be as

follows :

—

. ,

inches.

Length of tibia 3-40

of tarsus 1 • 65

of OS calcis 1 '25

of cuboides 0*40

from proximal end of os calcis to distal end

of cuboides ^ 1 '.^O

of astragalus 0*59

of dorsum of naviculare 0"71

Least transverse dimensions of both os calcis and na-

viculare 0'33

I am not disposed to consider the elongated tarsus of C furcifer

a sign of any really close affinity between that form and Galago
;

for a still more elongated tarsus distinguishes the genus Tarsius

(remote enough from either Cheirogaleus or Galago), and the Cheiro-

galei, so closely allied in other respects, differ greatly in the propor-

tions of this part. Moreover the distinction as to geographical dis-

tribution between Cheirogaleus and Galago is very striking, although

it may be remarked that C. furcifer is an inhabitant of the west coast

of Madagascar. Finally, the difference which, according to Dr. Peters,

exists in the position of the gall-bladder must not be forgotten.

It is interesting to note the great variation as to tarsal structure

exhibited by these nearly allied species 'from Madagascar, compared
with which the differences exhibited by the various species of Galago

are quite trivial. There are overwhelming reasons for believing that

in Madagascar we are near (or at least probably nearer than in any

other land now above the sea-level) to the locality where the original

forms of the whole suborder Lemuridea first arose. Subsequent mo-
difications, however, such as the exaggerated tarsus now found only

in Africa on the one hand, or in Borneo and Celebes on the other,

might have arisen in some more or less remote locality. The co-

existence, however, of closely allied forms, in Madagascar, differing

so much from one another in tarsal structure, seems to me to indi-

cate that this peculiar conformation of the tarsus (unknown in any

other group of animals) also took its rise in the same region, and

that modified descendants, diverging east and west, there carried still

further this remarkable peculiarity, which culminates, and is accom-

panied by the maximum of lemurine abnormalities, in the most

remote region to which any species of the Lemuroidea has, as far as

yet known, ever extended.

The inflation of the mastoidal region of the periotic, which causes

Lepilemvr to differ from the other Lemurince, and assimilates it to

Galago, is not, I think, a character of any great importance. It

exists in the Nycticehina as well as in Galago ; and in the genus

Indris an enlargement above the posterior root of the zygoma (which

seems to answer to the mastoidal swelling of Galago) is present in

J. laniger, while it is absent in /. brevicaudatus*

.

* P. Z. S. 1866, p. 160.
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Before concluding this paper I wish to call attention to the new
and fourth species oi Tndris, lately discovered by M. A. Grandidier*,

and described and figured by him, under the name Propithecus ver-

reauxi, in a publication entitled 'Album de I'ile de la Reunion,'

1866-67. It is from the arid south and south-west coasts of Mada-
gascar, and is called by the natives " Sifak."

A fine specimen of this animal has been recently acquired by the

British Museum from Paris. Its anterior teeth (the only ones visible)

agree with those of the other Indrisinoi, especially with those of /.

diadema, the anterior pair of upper incisors being considerably larger

than the posterior pair. That agreement I fully expect will be found

to extend through its whole organization ; but before long M. Al-

phonse Milne-Edwards will supply us with full information on the

subject. The more I have of late considered the species of Indris,

the more I am disposed to think that the great peculiarities of the

dentition, the remarkable structure of the carpus (without an os

intermedium), and of the pelvis and vertebral column may hereafter

be found to accompany other differences, together warranting the

elevation of the group to the rank of a distinct family of the Lemu-
roidea. But on this question we shall be able soon to form a well-

grounded judgment, as amongst the treasures lately brought by M,
A. Grandidier from Madagascar is a specimen of the group pre-

served in spirit. It is a matter of congratulation that so interesting

an object should have fallen into the able hands it has ; and thus a

form closely allied to that originally described by Bennett under the

name Propithecus diudema'\ will, like Cryptojirocta ferox (also ori-

ginally described and named by the same naturalist ;[;), receive its

full elucidation from the labours of M. Alphonse Milne-Edwards §.

3. On the Australian Genus Climacteris, with a Description

of a New Species. By John Gould^ F.R.S. &c.

Few of the genera constituting the avifauna of Australia are more
distinct and remarkable than that named Climacteris, the members
of which, like the Certhia familiaris of our own island, are especially

adapted for creeping over the surfaces of large trees ; they are, how-
ever, as structurally distinct from our well-known Creeper as they

are from the Sittce or Nuthatches, of both of which genera no species

has yet been found in Australia. Their food principally consists of

insects, which they procure among the interstices in the bark of the

trees, or on the ground around the base of their boles.

* I have now (February 18G8) received letters from M. Alphonse Mihie-Ed-
wards and from M. A. Grandidier, informing me of the discovery by the latter

gentleman of a new Lemuroid, which has been named by liim Cheirogaleus sa-

maii. The species is remarkable for an immense accumulation of fat in the tail,

—recalling to mind the well-known African Slicep.

t P. Z. S. 1882, p. 20.
+ Trans. Zool. Soc. vol. i. p. 137, pi. 21.

§ Memoir by Messrs. A. Milne-Edwards and A. Crrandidier, ^inn. des Sc. Nat
1807, vol. vii. series .5, p. 321.
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The species are :

—

Climacteris scandens.

Generally distributed over the south-eastern portions of Austraha.

Climacteris rufa.

Inhabits the neighbourhood of Swan River, Western Anstralia.

Climacteris erythrops.

The interior of Nevp South Wales.

Climacteris melanota.

The Gulf of Carpentaria.

Climacteris melanura.

The north coast of Australia.

Climacteris leucoph^a.

New South Wales.

Thus every colony of that vast country, with the exception of Tas-

mania, is inhabited by a species of this singular form. When I com-
menced the study of the Australian birds, now nearly thirty years ago,

only two species were known, namely C. scandens and C. leucophcea.

In the interval the four others above named have been discovered; and
I now give the description of a fifth, from a skin sent to me two years

since by Mr. E. P. Ramsay of Dobroyde, in New South Wales, and
which I should have characterized earlier, but for an impression that

it was an example of C. leucophcea in an abnormal state of plumage

;

I now venture to do so in consequence of a second inquiry from Mr.

Ramsay as to what I have called the red-rumped Climacteris.

The name I propose for it is

Climacteris pyrrhonota.

Crown, forehead, and wings brown, the feathers of the former

edged with a lighter tint of the same colour ; some longitudinal tear-

drop-like streaks of buffy white on the scapularies ; wings crossed

by a band of light buflF; rump and upper tail-coverts rust-red, form-

ing a conspicuous mark ; throat and chest white ; on the hinder part

of the cheeks a patch of rust-red ; centre of the abdomen huffy white

;

flanks deep brown, with the centre of each feather greyish white
;

under tail-coverts fawn-white, each feather crossed by two irregular

lines of black ; tail grey, the five outer feathers on each side centred

with black and tipped with greyish white.

Total length 5| inches, bill f, wing 3f, tail 2|, tarsi f

.

In favour of its being distinct, I may remark, first, that I found

the C. leiicophcea very common in New South Wales, and killed

many examples of both sexes without finding a trace of red on their

rump-feathers ; secondly, that we rarely find rust-red to be the pre-

cursor of the fine blue-grey of a snbsequent change ; and thirdly,

that rust-red is a prevailing tint in some of the other species of the

genus. It assimilates in size and general appearance (except in the
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rust-red of the lower part of the back, rump, and upper tail-coverts)

to the female of C. leucophcea, even to the rusty spot on the cheeks.

Mr. Ramsay's specimen has "Springfield, Jan. 1, 1865," marked

on the label attached to it.

An apparently immature example of this bird is in the collection

at the British Museum.

4. List of Birds collected at Pebas^ Upper Amazons, by Mr.

John Hauxwell, with Notes and Descriptions of New
Species. By P. L. Sclater, M.A., Ph.D., F.R.S., and

OsBERT Salvin, M.A., F.Z.S.

(Plate XLV.)

After several years of inaction as regards zoological pursuits, Mr.
Hauxwell has again transmitted to this country one of his beautifully

prepared series of bird-skins from the Upper Amazons. Having been

recently engaged on Mr. Bartlett's collections from the same neigh-

bourhood, it has been of great interest to us to examine Mr. Haux-
well's series, which embraces examples of 135 species. These are

all from the vicinity of Pebas, a town situated on the north bank of

the main Amazons, some way below the mouth of the Napo. Four
of them appear to be new to science, namely Oryzohorus melas,

Tyranniscus gracilipes, Percnostola fortis, and Porzana fasciata.

The following is a complete list of the species, the nomenclature

adopted, where no additional reference is given, being that of Sclater's

' American Catalogue,' except in the case of the TrocMlidtB, which
have been determined by Mr. Gould, and are named according to

the catalogue in the Introduction to his Monograph of that family :

—

TROGLODYTiDiE. 12. Euphonia melanura.

1. Microcerculus mm-ginatus .
^^' - rufiventris.

2. Thryothorus coraya. ''^' ^a'hste yem.
15. schranki.

HiRUNDiNiD^. 16. xanthogastra.

S.fHirundo cequatorialis. 17. boliviano.

-y 18. Ra7nphocoelus jacarta.

19. mgrogularis.
4. Vireosyhia agihs. 20. Tachyphonus cristatellus.

CcEREBiD^. 21. Nemosia pileata.

5. Dacnis cayana. 22. Saltator magnus.

6. melanotis.
23. azarcB.

/. .Jlaviventris.
^4. Cissopis media.

8. Chlorophanes atricapiUa.
Fringillid^.

9. (Jcereoa cceridea.

IQ^ fiitida.
'~ 25.fOry^ofiorM* melas, sp. nov.

4- 26. torridus.
Ianagrid^. 27. Spermophila castaneiventris.

1 1 . Procnias occidentalis. 28. Coturniculus peruanus.
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ICTERID.E.

29. Ostinops crista fits.

30. Cassiculvs solitarius.

31. Xanthosomus irterocephalus.

32. Cassiduc oryzivora.

CORVID.E.

33. Cyimocorax violaceus.

Dendrocolaptid.e.

34. Furnarius tofridus(l)*.

3.0. Leptoxyura cinnanwmea.

30. Philydor pyrrhodes.

37. Dendrornis oceUataX.

38.

39.

40.
'41.

42.

43,

44,

45,

46

47,

48,

49,

50,

Formicariid^.

Cymbilaiiius lineatus.

Thamnophilus melanurus..

radiatus.

Dysithamyms schistaceus§.

Cercomacra cinerascens\\

.

\Percnostolu foi'tis, sp. n.

\Myrme/astes phimbeus.

Myrmotherula cinereiven-

tris*^.

axillaris.

pygmcjea.

Hypocnemis cantator.

myiotherina**

.

Grallaria brevicauda.

62. Rhynchocyclus meyacepha-

lus.

63.
, sp. ign.

64. Myiudynastes solitarius.

(>a.'\]\iuscivora cartelnaiidi.

^^. Pyrocephulus rnbinens.

67. Empidochanes fuscof lis.

iJS. Myiarchus, sp. ign.

69. Tyrannus melancholicus.

70. Mi/vulus tyrannus.

COTINGID^.

7 1 . Pachyramphus niyer.

Tyrannid^e.

51. Fluvicola albiventris.

52. Arundinicola leucocephala.

53. Todirostrum maculatum.

54. Mionectes oleayineus.

bb .'\Tyranniscus gracilipes, sp.n.

56. Tyrannulus elatus.

Elainea pagana.
caniceps.

, sp. ign.

atricapilliis.

73. Pipra auricapilla.

74. cyuneocdpilla.

75. Machceropterus striolatvs.

7(i, Chiromachceris inanaeus.

77 . Phoenicocerciis nigrigularis.

78. Cotinga cayana.

AlCEDINID/E.

4- 79. Ceryle torqiiata.

80. amazona.
81. americana.

82. superciliosa

.

GaLBULID/E =

83. Galhida tombacea.

84. leucogastra.

85. Brachyyalba inornata.

86. Galbalcyrhynchiis leucotis.

57.

58.

59.

60.

61.

Myiozetetes cayennensis.

Pitangus sidphuratus.

BUCCONID^E.

87. Monasa nigrifrons.

Trogonid^.

88. Trogon melanurus.

Caprimulgid^.

89. Podager nacunda.

90. Nyctidromus albicoliisXX-

91. Hydropsalis trifm-cata^^.

* See Sol. & Salv. P. Z. S. 1866, p. 183.

§ See antea, p. 756.

^ See anted, p. 756.

Jt See Sclater, P. Z. S. 1866. p. 144.

§§ Cf. Sclater, P. Z. S. 1866, p. 141.

X See antea, p. 575.

II
See P. Z. S. 1866, p. 186.

** See antea, p. 757.
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Trochilid^.

92. Glaucis affinis.

93. Threnetes cervinic.auda.

94. PhaethoDiis oseryi.

95. malaris.

96. niyricinctus,

%T . Campylopteriis cequatcrialis.

+-98. Lampornis mango.
99. lolcema schreibersi.

100. Thalurania nujrofasciata.

101. Florisuga meUivora.

102. Polemistria verreauxi.

103. Gouhlin langsdorji.

104. Heliothrix auritus.

105. Clytolctma aurescens.

+ 106. Heliomaster longirostris.

107. Leucii)piis chlorocei'cus^

.

1 08. Thaumantias fiuviatilis.

1 Oih Chrysuronia josephincG.

1 1 0. Eucephala ccerulea,

111. Hylocharis sapphinna.

112. Chlorostilbon napensis.

113.

114.

115.

CuCULIDiE.

Piaya melheri.

rutila.

Coccyzus melmiocoryphus.

Capitonid^.

^ 116. Capita amasonicus.

Picid^e.

117. Chrysoptilus speciosus.

Psittacid.e.

ll8."^/-« severa.

1 19. Brotogerys xanthoptenis.

Accipitres.

120. Ibycter liter (VieilL).

121. Urubitinga schistacea

(Suiid.).

122. Harpagus bidentatus

(Lath.).

123. Gampsoiujx sioatnsoni,\\g.

Herodiones.

124. Ardea cocoi (Linn.).

1 25 . Nycticorax p)lleatus{\^?d\\.)

.

126. Tigrisoma brasiliense(Lmn.)

.

Ralli.

127. Eurypyga helias (Pall.).

\2S,'\Porzana fasciata, sp. n.

129. Heliornis fulica (Bodd.).

LiMICOLiE.

130. Hoplopterus caymius(L?it\\.).

l2t\.Actiturus bartramius(SV\\s.).

132. Tringites rit/escens (Vieill.).

133. Totanus solitarius (Wils.).

Larid^.

134. Sterna magnirostris,^T^\K.

Anseres.

135. Cairina moschata (Linn.).

The following notes refer to the species marked with an f

.

3. Hirundo ^quatorialis, Lawr. Ann. L. N. Y. viii. p. 400.

Several examples of this form of//, albiventris are in the collection.

As far as we can tell from specimens before us, it appears to be readily

distinguishable. We should doubt, however, whether it really occurs
near Quito, as stated by Mr. Lawrence.

—25. Oryzoborus melas, sp, nov.

Nitenti-niger : speculo atari, tectricibus snbalaribus et rectricum
duarum mediarum macula basali albis : rostra albo : pedibus
fuscis : long, tota 6 poll. Angl., alee 2*7, cauiliB 2-4. 5 . Cine-
rascenti-fusca, subtus fulvescentior, gula albicante : rostra et
2iedibus fuscis.

Hab. in Peruv. orient. Pebas {Ilauxwell).

* Cf. Gould, P. Z. S. 18C6, p. 194.
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Obs. AflSnis O. crassirostri, sed rostro multo minus crasso ; crissi

plumis intus non albo notatis et speculo alari latiore.

443. Percnostola fortis, il>. uov. (PI. XLV.)

Niffricanti-cinerea, fere unicolor, pileo suhcristato et corpore

subtus ad medium pectus niyris : campterio alari albo : long,

tola 7'3, alcB 3"3, caudce 2'7, tarsi 1"4, rosti-i a rictu 1*15.

5 . Obscure cinerea, pileo alis et cuuda extus ferrugineis, dorso

et hypochondriisfulvescentibus : campterio albicante.

Hub. in Peruvia orient. Pebas (^Hauxwell) ; Chyavetas (BartL).

Obs. Forma et habitu P. funebri affinis, sed difFert statura majore

et alis extus immaculatis.

Percnostola forfis.

Two skins, those of an adult male and young male, of this species

are in the collection, and have enabled us to make out the female of

this species which was in Bartlett's last collection, and which we
were previously unable to determine. The form is more nearly that

of Percnostola funebris than any other bird of the group with which

we are acquainted, but it is larger and stronger. The wings are short

and rounded, the fourth, fifth, sixth, seventh, and eighth primaries

being nearly equal, and forming the wing-end. The tarsi are not quite

so strong as in typical Thamnophili, and are proportionally longer.
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44. Myrmelastes plumbeus.

Recent researches have convinced us that Gould's Thamnoi)hilu%

hyperythrus is the female of this species. As, however, the term

hyperythrus is only applicable to one sex, it will be more convenient

to use the more recent name. A pair of this species are in the pre-

sent collection, procured on the same day, and with the sex of each

marked.

4 55. Tyranniscus gracilipes, sp. nov.

Tyranniscus gracilipes, Sclater, MS.

Olivaceusy pileo obscure cinereo : Io7-is albidis : alls nigris, secun-

dariis et tectricibus Jlavo marginatis : cauda nigricante, oli-

vaceo extus marginata : subtus palliJeJlavus : rostro nigricante,

pedibus plumbeis : long, tota 4'3, alee 2, caudce 1*9, tarsi •55.

Hab. in Peruv. orient. Pebas (Hauxwell).

Three specimens of this species agree with an indifferent skin in

Sclater's collection (No. 1317 of his 'American Catalogue'), said to

be from Venezuela. Two of them are somewhat shorter in the wing
than the described specimen, which is marked male. The nearest

described species seems to be T. parvus, Lawrence (Ibis, 1862,

p. 12), which is of about the same size, but has the throat and breast

white.

65. MuSCIVORA castelnaudi.

Onychorhynchus castelnaudi, Deville, R. Z. 1849, p. 57.

A single specimen of this bird is in the collection, but does not

appear quite adult. It presents some of the distinctive characters

pointed out by M. Deville ; but we should prefer to see further speci-

mens before guaranteeing the species as distinct from M. regia.

4128. PORZANA FASCIATA, Sp. nOV.

Corethrura, sp., Scl. & Salv. P. Z. S. 1866, p. 200.

Castanea: dorso et alis extus brunnescenti-olivaceis : ventre toto

cum hypochondriis et subalaribus nigra transfasciatis : rostro

nigro, pedibus rubeUis : long, tota 6*8, alee 3*8, caudce '9,

tarsi 1"6, rostri a rictu '0.

Hab. Peruvia orient. Pebas et Chamicurros (Hauxwell) ; fl. Uca-

yali (Bartlett).

Obs. Similis P. castanea, Cuv., sed ventre fasciato diversa.

A single specimen of this Rail was in Mr. Bartlett's Ucayali col-

lection and is now in the British Museum. In the same collection

is a second example, obtained some years ago by Mr. Hauxwell at

Chamicurros.

The species appears to be unnamed, but it is a very distinct one,

and belongs to the group Rujirallus of Bonaparte. We propose to

give a figure of it in a forthcoming number of our ' Exotic Orni-

thology.'

-v--
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5. On Peruvian Birds collected by Mr. H. Whitely. By
P. L. ScLATER, M.A., Ph.D., F.R.S., and Osbert

Salvin, F.Z.S.—Part I.

(Plate XLVI.)

The present paper contains an account of the first collection of

birds formed by Mr. Henry Whiteley, junior, during his new expe-

dition to South-western Peru.

The following are extracts from several of Mr. Whitely's letters,

relating to his journc}' and the countries visited :

—

(Letter I., Islay.) " I left Southampton April 2nd of the present

vear, and, after a fine voyage, arrived at Islay, via Panama, on the

evening of tiie tith of May. I went out on the following day and

shot my first bird in Peru, which in habits was very similar to our

Wheatear*. In a few days I intend to make some excursions to

the hills after Humming-birds, as the Gulls and Terns are all away
from here at this season. From the residents of Islay T have re-

ceived the greatest kindness and assistance.

" 1 have made two trips to the ' Lonias.' These ' Lomas ' are

hills about six miles from Islay. Between them are valleys in

which there are running streams of water. In these valleys there is

plenty of vegetation, small flowering shrubs, fir trees, olive-trees, &c.,

which are frequented by numerous species of birds. Here also I

obtained nearly all the specimens of Humming-birds sent in the first

collection."

(Letter II., Arequipa.) " I left Islay for Arequipa at 12 a.m.

on the 1 9th, being accompanied part of the way by some good friends

from Islay. We parted company at a house on the hills, and I then

went on with my guide. I had two horses with me for the journey.

My luggage will be sent up on mules.
" After making a gradual ascent up the hill for about 3000 feet,

we came to a large plain, which extends for about forty-five miles.

As soon as vou get on this plain you can see the volcano of Arequipa,

which is covered with snow at the top—and also some of the high

})eaks of the Andes, which are also covered with snow.
" In the centre of the plain there is a very respectable sort of an inn,

kept by an Englishman. We arrived here at G o'clock in the even-

ing ; I had some refreshments, and then went to bed and slept five

hours, and left the inn at half-past one in the morning. M^e galloped

along the plain until we got to the foot of the hills, which we reached

at half-past three a.m. I then slept until six o'clock, and started

for Arequipa. In the plain there are some most peculiar mounds
of sand in the shape of a horseshoe, which must have been blown

from a considerable distance, as there is no sand of the same colour

anywhere on the plains. The colour of the sand on the mounds is

a dark lead, whilst the sand of the plains is of a reddish colour.

"After ascending and descending several times, we at last caught

* It was MuHchaxicola rnenfalis (Lafr. et D'Orlj.).

—

P. L. S.
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a glimpse of Arequipa. What a glorious sight it was, with its white

stone houses, and the green fields extending for miles round the

city. Arequipa is 7800 feet above the sea, and a distance of ninety

miles from Islay. The journey took me twenty-four hours, and I

was rather tired when I arrived."

(Letter IV., Arequipa.) "On the 15th of July Mr. Gibson and
myself started for a trip to Salinas, a salt-lake at an elevation of

14,000 feet. We had three servants with us and two pack-mules.

At some distance from Islay we commenced to ascend, and arrived

the first day at the village of Chihuata, at an elevation of 9000 feet.

Here we were hospitably received in the house of one of the resi-

dents, and slept the night. The next morning we started early ; and
now commenced the worst ])art of the journey, the road being a

gradual ascent of mountains for 5300 feet. The way, however, was
enlivened by the sight of numerous birds, and especially, for some
2000 feet, by tlie movements of the Giant Humming-bird {Fatugona
(jiyas).

"On arriving at the highest part of our journey, a glorious sight

burst on our view, the volcano being in active eruption, and vast

volumes of smoke coming up from the crater and spreading over

the country. We had now to descend about 300 feet, and came
upon the lake, which was nearly all dried up, and was quite dazzling

to the sight, the whole surface being covered with layers of salt.

After a ride of about six miles round the lake, we came to some
Indian huts, and also a small chapel, where we intended to sleep.

15y this time it was getting dark and very cold. The next day we
had some shooting, and got some Ducks and also three Flamingos,

but unfortunately they had the hind toe*. I will not trouble you
with all details ; it is sufficient to say we shot altogether ninety-five

birds, out of which I selected the best for preserving.
" AVe stayed here two days, and then returned to Cliihuata, slept

there the night, and the next morning I was out early and shot a

large Humming-bird {Patayona (jigas), the dark one with the patch

of green upon the throat {Metallura cupreicauda), and the one with

the green throat and chestnut patch on the belly (Oreofrochilus

esfella). We returned the same day to Arequipa."

The specimens of birds collected by Mr. Whitely at Islay and
Arequipa and during the above-mentioned excursion to Salinas be-

long to fifty-eight species, of which a list is subjoined. Although
mostly species of great interest and some rarity, there is little actually

new to science amongst them.

They are mostly species described in D'Orbigny's well-known
'Voyage,' and inTschudi's 'Fauna Peruana.' Many Chilian species

also extend thus far north ; and the general aspect of the avifauna

of Western Peru is decidedly Chilian, having no features in common
with the eastern wood-region of Peru. We reserve, however, our
general remarks on this subject until the receipt of further collections,

which will give us more materials for foriuing a judgment on it.

* I had particularly requested Mr. Whitely to look out for Phcenicoptcrus an-
dinus, which has no liind toe.— P. L. S.
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1. TuRDUS CHiGUANCo, D'Orb. et Lafr.

Islay and Arequipa, May and June, several specimens varying a

little in size. "Bill bright yellow; eye reddish hazel; legs, toes,

and claws bright yellow."

2. Troglodytes tessellatus, Lafr. et D'Orb. Mag. de Zool.

1836, p. 25 ; D'Orb. Voy. Ois. p. 232.

Arequipa, several examples.

3. Anthus rtjfus (Gm.) ; Baird, Rev. A. B. i. p. 156.

Two specimens from Islay.

4. HiRUNDO ANDicoLA, Lafr. et D'Orb. Syn. Av. in Mag. de

Zool. 1837, p. 69.

Two examples from Arequipa, May. These skins are the first

we have seen of this distinct species. The feet are proportionally

small, and the middle toe adheres to the outer fully to the end of

the basal joint. The nostrils are lateral, and partially overhung.

The tarsi are quite nude. The tail is very nearly square, the middle

rectrices being barely shorter than the outer. The species does not

appear to fit any of the subdivisions given by Baird, R. A. B. p. 2/1.

5. Atticora cyanoleuca (Vieill.) ; Baird, R. A. B. p. 310.

Peti'ochelidon cyanoleuca, Sclater, Cat. A. B. p. 40.

Two specimens of this widely distributed species from Arequipa.

6. Conirostrum cinereum, D'Orb. et Lafr. Mag. de Zool.

1838, p. 25 ; D'Orb. Voy. Ois. p. 374, t. 59. f. i ; Cassin, Pr. Acad.

Phil. 1864, p. 272.

Arequipa, many specimens of both sexes. The females are of a

browner and more olivaceous tinge. The bird figured by D'Orbigny

appears to be a male. We cannot quite agree with Mr. Cassin in

considering Sclater's C.fraseri identical with this bird. C.fraseri

has the superciliaries and body below of a pale rufous, and the head

is much darker. But the two species are certainly near allies. The
irides of this species are noted " dark hazel."

7. DiGLOssA BRUNNEivENTRis, Lafr. Rev. Zool. 1846, p. 318;
DesMurs, Icon. Orn. t. 43 ; Cassin, Proc. Acad. Ph. 1864, p. 274.

Chihuata, alt. 9000 feet; one example, July 1867, marked male.

See Sclater's remarks upon Des Murs's incorrect locality for this

bird, antea, p. 322.

8. Tanagra darwini, Bp.

Several examples of this species from Arequipa. " Eyes pinkish

hazel."

9. Pheucticus chrysogaster (Less.).

Two examples, from Arequipa and Islay (May and June), ap|)a-

rently immature male and female, of this species.
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10. Phrygilus atrtceps (Lafr. et D'Orb.).

One example from Chihuata, in the plumage figured by D'Orhigny,

but murked female.

11. Phrygilus fruticeti, Kittl.

Specimens of both sexes of this species, from Chihuata and Are-

quipa. D'Orbigny has already recorded its occurrence in La Paz

under the name Emberiza Ivetiiosa (Syn. Av. in Mag. de Zool.

1837, p. 80).

12. Phrygilus alaudinus (Kittl.).

Several specimens from Islay and Arequipa (May and June), with

the head striated, as in the female, perhaps a seasonal variation.

" Bill yellowish brown ; eyes dark brown ; legs and toes light chrome-

yellow."

13. Phrygilus speculifer (Lafr. et D'Orb.).

Diuca sjoeculifera, Sclater, C. A. B. p. 111.

Four specimens from Salinas. "Eye dark hazel."

14. Zonotrichia pileata (Bodd.).

Many specimens from Islay and Arequipa.

f 15. Chrysomitris capitalis, Cab. J. f. Orn. 18()0, p. 160.

Many examples (from Islay and Arequipa) of this western form

of C. icterica, agreeing with Sclater's examples from Ecuador.

\Q. Sturnella bellicosa, DeFilippi.

Many specimens from Arequipa. MM. PhiHppi and Landbeck
have lately redescribed this bird as Leistes albipes (Wiegm. Arch.

1863, p. 128).

17. Geositta cunicularia (Vieill.).

Islay, May. Two examples, agreeing with specimens from Chili.

18. Cinclodes fuscus (Vieill.).

A single skin of this species from Chihuata, rather whiter below

than others in Sclatei*'s collection, but not otherwise ditferent. A
skin, belonging to the Smithsonian Institution, from Conchitas,

Buenos Ayres, is also undistinguishable, which shows that Azara's

bird is the same.

19. Cinclodes nigrifumosus (Lafr. et D'Orb.).

Two specimens from Islay, September. "Eye dark hazel."

20. Synallaxis ^githaloides (Kittl.).

Two examples from Islay. " Legs and toes black ; bill black
;

eye dark hazel."
'

Proc. Zool. Soc— 1867, No. LXIII.
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21. Synallaxis orbignii (Reich.).

Si/nallaxis humicola, Lafr. et D'Orb. Mag. de Zool. 1830, p. 24 ;.

D'drb. Voy. Ois. p. 24.5, t. 1/. f. 2.

Bathmidurus cf orbignyi, Reich. H. d. Sp. Orn. p. 163.

Sj/nallaxis crassirostris, Landb. J. f. O. 18f)5, p. 401.

This species has been wrongly referred by Lafresnaye and D'Or-
bigny to the S. humicola of Kittlitz. It is readily distingnishable on
comparison by its thicker bill, rnfons throat-spot, and the clear rufous

colour of the outer webs of the external tail-feathers. D'Orbigny's

specimens were from the ravine of Palca, Western Bolivia. Those
described by Landbeck as S. ci-assirostris were obtained by Leybold
in the vicinity of Mendoza. Mr. Whitely sends us two examples

from Arequipa. Sexes (as marked) alike.

22. OcTHoiicA leucophrys.

Fluvicola leucophrys, Lafr. et D'Orb. Syn. Av. in Mag. de Zool.

1837, p. 60 ; D'Orb. Voy. p. 345, t. 38. f. 1.

Octhoeca leucophrys, Sclater, P. Z. S. 18.56, p. 28 ; Cab. et Hein.

Mus. Hein. ii. p. 48,

Two examples of this fine species from Islay aud Chihuata. " Eyes
dark hazel ; bill and feet black." In Sclater's 'Catalogue' Fluvi-

cola leucophrys is wrongly referred to a very diiferent bird— the

Tyrannula setophagoides of Bonaparte.

23. MUSCISAXICOLA albifrons.

Ptyonura albifrons, Tsch. F. P. p. 167, t. 12. f. 2.

Muscisaxicola albifrons, Ph. et Landb. Wiegm. Arch. 1865, p. 7S.

One example of this bird from Salinas shows that Sclater has been

in error in uniting it to Tcenioptera alpina, Jard., of Ecuador*.

The present species is much larger in size, in fact the giant of the

genus t. The upper coloration is also paler, and the head slightly

rufescent, instead of being darker than the back. The front is white

in M. albifrons, which is not the case in M. alpina ; and the outer

webs of the outer tail-feathers are distinctly edged with white. The
species from Ecuador will therefore stand as M. alpina (Jard.).

The eyes of M. albifrons are noted as " dark hazel."

24. Muscisaxicola mentalis (Lafr. et D'Orb.).

Skins from Islay. " Female : eye dark hazel ; legs, toes, and

claws black."

25. Muscisaxicola rubricapilla, Ph. et Landb. (PI. XLVI,)

Muscisaxicola albilora, Lafr. Rev. Zool. 1855, p. 60 (?).

Muscisaxicola rubricapilla, Ph. et Landb. Wiegm. Arch. 1865,

p. 90; Sclater, Ibis, 1866, p. 58.

Supra fuscescenti-cinerea, loris et reyione oculari alhescentibus ;

* See P. Z. S. 1860, p. 78, and Ibis, 186(], p. 57.

t M. albifrons : long, tota 9'0, alas 6-0, caiida; 3'8.

M. alpina: „ 68, „ 5-0, „ 3-1.
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vertice obscvre rubro : alls extus dorso concoloribus, remigibus

obscurioribus : caudce tectricibus superioribus fuliyinosis

:

Cauda rdgra, rectricibus duabus externis albo extus maryi-

natls : subtus grisescenli-alba fere unicolor ; tectricibus sub-

alaribus albis : rostro et pedibus niyris : long, tota 7'0, alee 4 "6,

caudee 3*1, tarsi 1'1.5, rostri a rictu 0*8.

Hab. in mont. Peruvise Occident, merid. et reipubl. Chilensis.

Two examples of this species of Muscisaxicola were obtained at

Salinas in July I«67. The eye is noted as "dark hazel." The
species is nearly related to AI. rujiverfex of Lafresnaye, hut is evi-

dently distinct, and forms a second species of the red-head section.

See Sclater's synopsis of the genus, 'Ibis,' 1866, p. 57.

We are inclined to consider that Lafresnaye's M. albilora is pro-
bably identical with this species.

26. Centrites NIGER (Bodd.).

One example, male, from Salinas. " Eyes dark hazel."

27. Pyrocephalus rubineus (Bodd.).

Several specimens, obtained in the Catarindos valley, a little south
of Islay. These are quite as large as some eastern examples of P.
rubineus, and induce us to believe that the supposed western form
P. nanus is not really different.

28. An^retes albocristatus (Vig.).

Two examples from Arequipa, agreeing well with D'Orbigny's
figure of Culicivora reguloides. Eyes marked " dark hazel."

29. Antrostomus ^quicaudatus (Peale) ; Sclater, P. Z. S.

1867, p. 342.

A single skin of this species from Islay, obtained September 1 3th.

30. Oreotrochilus estell^e (D'Orb. et Lafr.) ; Gould, Mon.
ii. t. 70.

One example from Chihuata, alt. 9000 feet, July 19th, (S .

31. Myrtis FRANCESCO (Lcss.) ; Gould, Mon. iii. t. 1.51.

Two examples, a female and a young male, from Islay.

32. Thaumastura cor^ (Less.) ; Gould, Mon. iii. t. 153.

Many specimens from Islay and Arequipa.

33. Rhodopis vesper (Less.).

Many examples from Islay and Arequipa, and two from Chihuata.
Eyes in one marked " dark hazel."

34. Mettallura cupreicauda, Gould, Mon. iii. t. 191.

Two specimens of this fine species, from Chihuata (alt. 9000 feet).

" Eves dark hazel."
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35. Petasophora ioi.ata, Gould, Mon. iv. t. 226.

A young bird, probably referable to this species, from Arequipa.

36. Patagona gigas (Vieill.)
; Gould, Mon. iv. t. 232.

Three skins from Arequipa.

37. CoNURUs AURiFRONs (Less.).

One example from Chihuata, of a nearly uniform green, ap|)arently

a young female of this species.

-/ 38. Cathartes aura.

Arequipa, one skin. " Eyes white."

39. MiLVAGO MEGALOPTERUS, McyCU.

Adult and young bird in change, of this species, agreeing well with

D'Orbigny's figure and description of Phalcob<enus montanus. We
have compared them with Chilian specimens alluded to by Sclater

(anfea, p. 329), and cannot distinguish them in any way. The points

of distinction given by Von Pelzeln between his ])roposed new spe-

cies M. crassirostris and 31. montanus are very slight, and they do
not appear to hold good with our s])ecimens. For example, in Mr.
Whitely's adult specimen the first primary is decidedly shorter

than the sixth. This is given by Von Pelzeln as a distinguishing-

characteristic of the Chilian "M. c?-assirostns.'"

40. BUTEO ERYTHRONOTUS (King).

One skin in the immature plumage, called by Gould Buteo vnr'ms,

from Arequipa. " Female, eyes white."

-f-41. Hypotriorchis femoralis (Temm.).

Arequipa, a single female. " Eyes dark hazel."

42. TiNNUNCULUs spARVERius (Linn.).

Arequipa, one skin belonging to the variety without the red patch

on the crown. " Eyes chocolate-colour."

43. Circus poliopterus, Tsch.F. V.Aves, p. 113, t. 3; Schlegely

Mus. d. P.-B. Circi, p. 6.

A single skin of an adult female. "Eyes bright yellow," Ob-
tained near Arequipa. Schlegel (Mus. de P.-B. Circi, p. 6) sug-

gests that 6'. megaspiliis, Gould, may be the young of this species

;

but by a recent inspection of the type sjiecimen in the British Mu-
seum we have ascertained that such is not the case, and that C. me-

yaspilus is a long-winged bird, probably referable to the young
dress of the C. macroptems.

44. Strix perlata, Vieill.

Arequipa. " Eyes dark hszel, nearly black."
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45. Pholkoptynx cunicularia (MoL).

Catarindos valley. "Eye light yellow."

-/-46. Glaucidium infuscatum (Teinin.).

Arequipa, one specimen, marked /"emale.

47. Zenaida auriculata, Gray ; Bp. Consp. ii. p. 82.

A single example from Arequipa, marked " male : eyes dark

brown."

48. Metriopelia aymara, Knip et Prev. ; Bp. Consp. ii. p. 76.

One skin of this scarce species, from Salinas.

49. Cham^epelia erythrothorax (Meyen).

Two specimens from Arequipa. " Eyes dark blue." We believe

that this species, which has been hitherto called Chamcejjelia anais

(Less.)*, has an older name in CoJumba erythrothorax, Meyen, Acta

Leopoldino-Car. vol. xvi. Suppl. p. 98, t. 16 (Chamcepelia nio?ificola,

Tsch. F. P. pp. 45, 276; Columbula erythrothorax, Bp. ii. p. 80).

The only discrepancy to be discovered is that Meyen' s figure does

not show the naked eye. Meyen's specimen is stated to have been

obtained from the Andes above Arequipa.

50. Cham^pelia cruziana (Knip et Prev.) ; Sclater, P. Z. S.

1866, p. 100.

Columbula cruziana, Bp. Consp. ii. p. 80.

Several examples of both sexes from Arequipa.

51. TiNAMOTis pentlandi. Vigors, P. Z. S. 1836, p. 79; Gray
& Mitch. Gen. of B. t. 138.

One skin of this remarkable bird from Arequipa.

52. Oreophilus ruficollis (Wagl.).

Charadrius ruficollis, Wagler, Isis, 1829, p. 653.

Oreophilus totanirostris, Jard. & Selb. 111. Orn. iii. p. 151.

A single male specimen in adult plumage, from Islay.

53. Thinocorus rumicivorus, Eschscholtz.

A specimen of this bird from Islay is much smaller in dimensions

than Chilian and Argentine examples, and agrees in this respect with

a skin recently received by Sclater from Lima (Prof. Nation). It

is also rather paler in colouring.

54. Thinocorus orbignyanus, GeofFr. et Less. Cent. Zool.

p. 137, t. A^, 49.

Three examples of this species, from Salinas. Eyes of male speci-

men marked " dark hazel."

* Cf. Sclater, P. Z. S. 18G6, p. 100.
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Tscbudi has described a Tkinocorus ingcB (Av. Consp. p. 387, et

Faun. Per. pp. 48, 2/9), from the highlands of Peru, which we be-

lieve to be the same as the present species. We are not able to

distinguish Mr. AVhitely's skins from other examples from Chili

and La Plata. Tscbudi lays stress upon the presence of a black

breast-band in his T. ingce ; but this band is also present in southern

specimens. He also states that the white throat is peculiar to T.

cVorhignyanus ; but this is also present in one of Mr. Whitely's

specimens.

55. RaLLUS RYTHIRHYNCHUS, Vieill.

Rallus rythirhynchus, Vieill. N. D. xiii. p. 521, et E. M. p. 1060

(ex Azara, sp. 372).

Ai-amides rythorhynchus, Burm. La Plata-Reise, ii. p. 504.

Rallus ccesins, Tsch. F. P. Aves, pp. 52, 301; Schlegel, Mus. d.

P.-B., Ralli, p. 8; Cassin, Gilliss's Exp. ii. p. 194.

Rallus sanguinolentiis, Sw. An. in Men. p. 335 ; Bridges, P. Z. S.

1843, p. 11 8 ; Darwin, Zool. Voy. Beagle, iii. p. 133 ; Sclater, P. Z. S.

1807, p. 333.

Rallus bicolor, Guy, Faun. Chil. Aces, p. 434.

Aramules zelebori, Pelzeln, Novara-Reise, Vog. p. 133(?).

After comparing Mr. Whitely's exam[)le of this Rail with speci-

mens of Rallus sanguinolentus of Chili, and skins of the Rallus

rythirhynchus of Buenos Ayres, we have come to the conclusion

that they all belong to one rather variable species. The present

example is shorter-billed than Mr. Salvin's specimen from Leybold,

alluded to P. Z. S. 1867, p. 333. We suspect that Von Pelzeln's

A. zelebori is the same species from Southern Brazil.

Rallus rythirhynchus must, however, be carefully distinguished

from R. nigricans (=J?. ctssius), with which some authors have

confounded it, being at once recognizable by its incurved bill and

the red spot at the base of the lower mandible.

56. Anas cristata (Gm.).

Anas pyrrhogaster, Meyen, Nov. Act. xvi. Suppl. p. 119, t. 25.

Several skins of both sexes of this fine species, which are coloured

alike, obtained at Salinas (alt. 14,000 feet).

57. QuERaUEDULA OXYPTERA.

Anas oxyptera, Meyen, Nov. Act. xvi. Suppl. p. 121, t. 26.

Querquedula oxxjptera, Tsch. F. P. pp. 55, 309.

Querquedula angustirostris. Ph. et Landb. Wiegm. Arch. 1863,

p. 202.

One example from Salinas, the receipt of which has enabled us to

clear up the confusion alluded to by Sclater in his notes on Chilian

birds, anteu, p. 335. There are two closely allied species of Quei--

queduJa—the present bird and Q. flavirostris (Vieill.). Messrs.

Philippi and Landbeck have correctly pointed out the differences

between them ; but they have renamed the present species, not under-
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standing that it is the true oxyptera of Meyen, who obtained his spe-

cimens in the highlands of Southern Peru, the same locality as that

of Frobeen's specimens, and of the bird now before us. Q. Jlavi-

rosfris is the oldest name for the species better known as Q. crec-

coules (King). Its synonyms are correctly given by Burmeister (La
Plata-Reise, ii. p. 516), if we strike out ''Anas oxyptera, Meyen."

.58. Larus belcheri. Vigors.

Leucophoeus belcheri, Bp. Consp. ii. p. 232.

Skins of this species from the coast near Islay. A female is

marked " bill at the base light yellow, at the point black tipped with

red ; eyes dark hazel ; legs and feet yellowish green."

6. Notice of an Egg of the Great Moa {Dinornis gigantea)
^

containing remains of an embryo, found in the province

of Otago, New Zealand. By Dr. Hector^ F.R.S., Go-

vernment Geologist.

This highly interesting specimen was discovered last year by a

party of workmen when excavating the alluvium of the Upper Chitha

Plains, near the township of Cromwell in Otago, and was secured by
Mr. Charles O'Neal, who transmitted it to the Colonial Museum.
When found the egg is reported to have been perfect, but was ac-

cidentally broken in the process of removal from the sandy loam in

which it was imbedded at a depth of 2 feet below the surface.

At about 1 foot distant and 3 inches deeper was discovered another

egg of equal size, but too far decomposed to admit of its removal.

Many of the fragments, both of the shell and of the contained

bones, were unfortunately lost in consequence of the friable nature of

the specimens, not more than half the shell having been preserved.

The fragments, about twenty in number, when fitted together, com-
prised nearly one complete side of the egg. Its dimensions (as

restored) are as follows :

—

Long diameter 8-9 inches, short diameter 6"1 inches.

The texture of the shell is chalky and pulverable, the external

surface having been a good deal eroded by the solvents in the soil,

so that it has a rough granular surface, but still showing distinctly

the characteristic linear pores of the Moa egg-shell.

A portion of the shell was analyzed, and was found to contain only

0"9 per cent, of organic matter, while a fragment of a recent Emu's
egg-shell analyzed at the same time gave /"Sy of organic matter,

thus showing approximately the changes which the Moa's egg has

undergone in the soil.

The bones of the chick, which were contained in the egg, are of a

rich brown colour, and have an extremely light spongy texture

;

tliey adhere to the tongue, and are completely free from traces of

membranes, ligaments, or other attached organic luatlers.
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In the Museum there is a specimen of an Emu's egg containing

the chick-bones at about the same stage of development.

On comparing these two specimens, tlie principal difference con-

sists in the dense brittle character and white colour of the Emu
hones as compared with those of the Moa chick, and in the enor-

mous disproportion in the massiveness and form of the bones of the

extremities in the latter case, with the very slight diflFerence in the

size of the cranium and total relative height of the embryos.

The specific gravities of these bones are respectively

—

Moa chick 1 -538

Emu chick 1*577

Bone of old Moa 1700 to 1-979

The comparative length of the jjrincipal bones of these chick-ske-

letons are as follows :
-

^^^ ^.j^^ ^^^^ ^^.^^^

inches. inches.

Cranium ^'1 20
Pelvic bones 26 \'6

Femur Iv 1*2

(Diameter of shaft •3.') in.) (Diameter of shaft '28 in.)

Tibia 3-0 21
(Diameter of shaft '35 in.) (Diameter of shaft • 1 (i in.)

Fibula 2-0 1-5

Tarso-metatarsus 1
"9 1*8

Probable total length of Moa chick 14*5 inches.

Probable total length of Emu chick 13"0 inches.

Weight of bones of extremities and pelvis

—

In the Moa chick 167*0 grains.

In the Emu chick 40*5 grains.

Or in the proportion of 4 to 1.

7. Description of Ateles burtlettii, a New Spider Monkey

from the River Amazons. By Dr. J. E. Gkay^ F.li.S.,

V.P.Z,S. &c.
(Plate XLVII.)

One of the most important zoological results of Mr. Edward Bart-

lett's exploring excursion up the River Amazons has been the disco-

very of a new Spider Monkey*, which diifers from all the s])ecies of

this usually lugubrious genus in the brightness and beautiful dis-

])osition of its colours. Mr. Wolf has made a beautiful drawing of

this specimen, wliich is now in the British Museum collection,

Ateles bartlettii, sp. nov. (PI, XLVII,)

Fur abundant, long, and soft. Black ; the cheeks white ; a band

across the forehead over the orbits bright reddish yellow ; the chest,

* See Mr. liartlett's notice of the discovery of this species, F. Z. S. 1867, p. 2.



1867.] DR. J. E. GRAY ON CATILLl S 993

belly, inner side and front and back part of tbe limbs, and tbe side

and under surface of the tail yellow.

Hab. Eastern Peru, near Xeberos (E. Bartlett ; Brit. Mas.).

The black part of tlie hands and legs near tlie yellow colour is

varied with more or less abundant yellow hairs.

I have named this fine species after Mr. A. D. Bartlett, the Super-

intendent of the Society's Gardens, and his son Edward (who dis-

covered it).

8. Notes ou Catillus, Humplu'ey, or Navicella, Lamarck,

with Descriptions of Two New Genera. By Dr. J. E,

Gray, F.R.S., V.P.Z.S., F.L S., &c.

Linnaeus and Bory St. Vincent referred this shell to the genus
Patella. Chemnitz properly removed it to Nerita ; and De Koissy

considered it a species of Crepidula of Lamarck. Other authors

have regarded it as the type of a genus. Thus Humphrey called it

Catillus, Schumacher Sandalium, Ferussac Sejjtaria, and Lamarck
Navicella.

Lamarck and Ferussac divided their shells into two or three spe-

cies :—the one having an oval, convex, more or less thick, solid shell,

and more or less acute s])ire, which was called N. elliptica, Lamk.,
and Septaria borbonica, Ferussac ; the other a narrow oblong thin

shell, more or less rounded at each end, called N. lineata, Lamk.,
and Septaria navicida, Ferus.>;ac. These two species are the types

of two forms, each of which has been divided into several species.

The forms are generally distinctly marked ; but there are a few spe-

cimens which seem to be more or less completely intermediate be-

tween them.

Mr. Lovell Reeve, in his ' Conchologica Iconica,' has divided the

specimens into thirty-three species, or pseudo-species (most, if not

all, of them figured from specimens in Mr. Cuming's collection),

separated from each other by slight modifications in the form of the

shell and of the inner lip, and in the distinctness and distribution

of the colours. I think I may state, without any fear of contradic-

tion, that it is utterly impossible to distinguish a large proportion of
the species proposed in this work by the specific characters, or even
by the figures given. Such characters and figures are merely to

satisfy the rule that a species is not established unless it is charac-

terized ; but surely that implies that it shall be characterized so that

it may be distinguished ; otherwise, as in this case, it is a mere pre-

tence, and therefore best avoided.

Mr. Reeve does not give figures of or describe the operculum of

any of the species, which is the less excusable as Mr. Cuming's
collection, from which the figures are taken, contains the opercula
of more than a third of the shells which he has regarded as sj)eciea

;

and the opercula of the different specimens ])resent such niodifica-
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tions of form and striu'ture that they at once distinguish the species,

and serve to divide them into most natural groups. The non-

attention to such particulars greatly diminishes the value of the
' Conchologica Iconica,' and removes it from the category of scien-

tific works. It is the less excusable, as the opercula could in this

and in very many cases have been added with scarcely any appre-

ciable additional trouble. The fact is that I suppose Mr. Reeve

intended it for a mere shell-dealer's catalogue, and not a scientific

conchological and malacological work.

The species that are in a perfect condition (that is to say, that

are accompanied by their opercula) in Mr. Cuming's collection may
be arranged as in this essay. An opeiculated shell without its

operculum is in a very imperfect condition, as the operculum is most

important in the organization and economy of the animal, and it

often affords most important characters for the distinction of the

species and the determination of the genus to which the animal and

shell is to be referred ; so that an operculated shell not accompanied

by its operculum must be regarded as wanting one of its most

important organs.

Messrs. H. & A. Adams, in their ' Genera' (p. 386), divide Na-
vicella into three subgenera, according to the position of the nucleus

of the spire :— I. Apex of sjiire straight, on the edge of shell.

II. Septariu: Apex of spire submarginal, entire, as N. cookii.

III. Eluna : Apex slightly elevated above the edge, and recurved

laterallv, as N. lapeyi'ousii. These characters appear to me of very

slight importance ; and the form of tlie apex of the spire varies in

specimens from the same locality, which I should be inclined to re-

gard as the same species. The operculum of the genus is described

by them as quadrangular. This would exclude Navicella lineata,

which these authors referred to the second subgenus. These sub-

genera are adopted by Chenu in his 'Manual' (p. 338).

Adams figures the animal of Calillus lineatus (t. 42. f. 4) and the

shell and operculum of Catillus j)orcellaHus (t. 42. f. 4 a, b, c).

The family Neritinid^e may be thus divided into two tribes:—
I. Nkritinina. Aperture of shell moderate ; spire conical ; oper-

culum the size of the aperture of the shell, horny, with a shelly

plate nearly of the same size as the horny operculum.

II. Catili^ina. Aperture of the shell very large, ovate; spire ru-

dimentary ; operculum small, horny, with a shelly plate pro-

duced beyond the edge of the horny operculum, which with the

operculum is much smaller than the aperture of the shell.

The operculum of Catillina, as in other shells which are said to

have a shelly operculum, consists of two parts:— 1, the horny plate,

which is affixed to the hinder part of the foot of the animal ; 2, the

shelly part, which is on the outer side of the horny plate, or true

operculum, and which, as it increases in size, is ])roduced beyond the

end of the foot ; the free end is generally bifid, with a produced



18G7.] DR. J. E. GRAY ON CATILLUS. 995

marginal process. The outer surface of the shelly part of the oper-

culum is generally radiately and concentrically striated, and furrowed

with two more or less distinct ribs radiating from the nucleus to the

outer edge ; the ribs across the middle of the plate generally end in

a rounded lobe ; that on the right margin of the plate is much more
distinct, narrow, linear, and ends in a projecting spine. The inner

surface of the plate is smooth, or with a few concentric marks show-

ing how the shelly matter was deposited as the plate increased in

size and thickness. The shelly plate of the operculum in the larger

number of species is more or less quadrangular, with the horny

operculum oblong, occupying the broadest part of the base and
forming a fringe to that edge. In others the shelly plate is oblong

elongate, with the horny operculum triangular, and occupying one

of the halves of the lower half of the entire operculum.

Tribe I. Catillina. Operculum subquadrangular ; the horny

(true) operculum oblong, transverse, occupying the broader

end ; the other more or less dilated, two-lobed, the marginal

lobe acute, linear. Shell elliptical, mouth wide.

1. Catillus.

Shell elliptical, mouth wide ; inner lip flat, shelving, transverse,

or slightly regularly arched ; operculum shelly plate subquadran-

gular.

A. The operculum as broad as long ; the right rib well marked, se-

paratedfrom the margin by a granular space, which is broader

near the nucleus ; the right edge near the base denticulated

;

the nucleus rugose, granular ; the terminal lobes unequal—
one broad, the other linear, spine-like. (Figs. \a, \b.)

Fig. 1 a. Fiff. 1 b.

Fig. Ir^ Outer surface. Fig. 16. Inner surface.

* Operculum large, thick, dark coloured,

1. Catillus janelli. Reeve, Icon. f. I. (Operculum, Fig. l.)

Hab. Philippines.

** Operculum moderate, thin. Eiana.

2. Catillus clvpeolum. Reeve, Icon. f. 24.

Catillus affinis, Reeve, Icon. f. 1.5.

Hab. Philippines.
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3. Catillus COOK!., Rccluz ; Reeve, f. 14.

Hab. Philijjpines.

4. Catillus orbicularis, Sowerby ; Reeve, t". 5.

Hab. Philippines.

5. Catillus lapeyrousii, Recluz.

Hab. ?

6. Catillus suborbicularis.

Hab. ?

7. Catillus bougainvillii, Recluz; Reeve, Icon. t'. 30.

Catillus ornatiis, Adams and Angas.

Hab. New Ireland.

S. Catillus variabilis.

Hab. ?

9. Catillus macrocephalus. Reeve, f. 28.

Hab. Feejee Islands.

10. Catillus depressus. Lesson; Reeve, f. 3.

Hab. Tahiti.

11. Catillus magnificus. Reeve, f. Id.

C. scarabceus, Reeve, f. 12.

1 capuloides, Reeve, f. 19.

Hab. Australian Seas ; Harmond's Islands.

12. Catillus haustrum. Reeve, f. 18.

Hab. New Caledonia.

13. Catillus sanguisuga. Reeve, f. 17.

Hab. New Caledonia.

14. Catillus porcellanus. Reeve, Icon. t. 2. f. (».

Patella porcellana, Linn.

Septaria borbonica, Ferussac.

Sandalium pictum, Schum.
Navicella bimaculata. Reeve, Icon. t. 1. f. 2.

N. elliptica, Lamk.
Hab. Mauritius ; Isle of France, Bourbon.

B. Operculum moderate, as long or longer than broad, thick ; upper

lobes subequal, obtuse or acute ; the right rib indistinct and
separatedfrom the margin by a granular space, which is widest

in the middle of the edge ; nucleus obscure, punctured. Laodia.

(Figs. 2a, 2b.)
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Fig. 2 a. Fig. 2 b.

Fig. 2 (I. Oiitor surface. Fig. 2 h. Innei' surface.

15. Catillus cumingianus. (Operculum, Fig. 2.)

Navicella cumingiana, Recluz ; Reeve, f. 7.

N. luzonica, Schlegel ; Reeve, f. 1 1

.

Hab. Philippines.

The opercula of this species are very variable in shape : some are

much longer than broad, and have very acute lobes ; this is espe-

cially the case in the smaller specimens.

There are several other species figured by Mr. Reeve that pro-

bably belong to this species ; but as they are destitute of opercula

it is not possible to determine their true place in the system, or their

affinity to the other s})ecies. Like other fluviatile shells, they are

liable to great variations in size, form, and colour.

2. Paria, n. g.

Shell elliptical, mouth wide ; inner lip flat, shelving upwards,

produced and truncated in the middle, with a roundish notch on

each side near the margin of the cavity; operculum—shelly ])late

subquadrangular, lower edge straight, transverse, with a flexible flap,

the upper edge with two lobes, the marginal lobe elongate, linear.

* Shelly plate of operculum broad, flat, thin.

1. Paria freyceneti.

N.freyceneti, Recluz; Reeve, Icon. t. 1. f. 4.

Hab. New Hebrides.

** Shelly plate of operculum narrow, high, solid, thick.

2. Paria psittacea.

N. jysittacea, Recluz; Reeve, Icon. f. 23.

Hab. Australian Islands.

Tribe II. Stenopomina, The operculum oblong elongate, nar-
roiv ; the horny (true) operculum triangular, very oblique as
regards the axis of the shelly plate {occupying the triangular

right half of the hinder half of the entire operculum), acute
near the nucleus, and rounded at the end ; shelly plate of the

operculum elongate, thin, with two elongated ridges on the

upper end, the marginal one produced into a spine, with a
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notch on its left margin (Figs. 3 c, 3 b). Shell elongate, mouth
elongate, narrow.

Fig. 3 a. Fig. 3 b.

Fig. 3 a. Outer surlace. Fig. 3 h. Inner surface.

The operculum has a very thin brittle shelly plate, which is sepa-

rated from the horny (or true) operculum by a distinct straight hue
running from the centre of the right side of the operculum to the

outer side rather above the base. The outer surface of the shelly

plate is slightly convex, smooth, very finely concentrically striated,

w^ith a diverging rib from the nucleus to the upper edge, and with

another more distinct linear rib on the right margin, which ends in

a slender spine ; the space between the diverging ribs is depressed

and striated, like the rest of the surface. According to the figure

of the animal in Adams's 'Genera' (p. 386, t. 42. f. 4), the end of

the operculum is produced beyond the end of the foot.

Stenopoma, n. g.

Stenopoma lineatum. (Operculum, Fig. 3.)

Navicella Uneata, Lamk. E. M. t. 456. f. 2 ; Reeve, t. 8. f. 31.

N. tessellata, Lamk. ; Reeve, t. 6. f. 27.

Septaria navicula, Ferussac, Bull.

Hab. Philippine Islands.

Lamarck divided these shells into two species, according to the

coloration, calling one lineata and the other tessellata ; but the two

systems of coloration gradually pass into each other in the different

specimens ; and some specimens present the two kinds of coloration

each well marked : for example, one was C lineata when young,

and became C. tessellata afterwards ; so that the upper part of the

shell is of one species, and the margin of the other.

The specimens from the same locality present considerable varia-

tion in the general form of the shell, some being much narrower and

more convex than others, and also in the form, position, and extent

of the hinder lip.

These shells have a general external resemblance to the com-

pressed Limpets {PatellcB), that live in the cavities which they eat

out at the base of the roots of Alg^B, or on the cylindrical stems of

those plants. They do not appear to derive their form, like those

shells, from adapting themselves to the form of the body to which

they happen to be attached ; and, indeed, Mr. Cuming states that

the specimen which he procured in the Philippines lived on stones,

like the Catilli. Though they are compressed and oblong, the base

of the cavity is flat and even, as much so as the circumference of
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the cavity of the ovate Catilli ; while the compressed Limpets have

the base arched ; that is to say, the side of the shell that embraces

the cylindrical stem, or fits into the concavity in the roots of the

large Fuci, is produced to fit the form of the body to which it is

attached. The Limpets, when placed on a flat board, rock from end
to end.

The small thin shell of the small species that lives in Calcutta

differs from the others in having the side of the cavity rather pro-

duced, like the Limpet above described. They are said to have been
obtained in the Botanic Gardens and in the ditches near the city

;

but it is not stated if they live on stones, or if they live on the stems

of the plants ; if the latter, that may explain the peculiarity of their

form.

The following species probably belong to this or the following

genus ; but their opercula have not been observed or kept :—

•

1. Navicella entrecasteauxii, Recluz, Rev. Zool. 1841,

p. 380 ; Reeve, t. 8. f. 32.

Hab. Australia, Point Entrecasteaux, King George's Harbour.

2. Navicella orientalis. Reeve, Icon. t. 8. f. 33.

Navicella ccerulescens, Reeve, Icon. t. 7. f. 29.

Hab. India: Calcutta, in the Botanic Gardens (on plants?).

3. Navicella eximia. Reeve, Icon. t. G. f. 2fi.

Navicella reticulata, Reeve, Icon. t. .5. f. 20.

Hab. Ceylon (F. Layard).

Tribe III. Orthopomina. Operculum oblong, rather elongate

;

horny (true) operculum triangular, rather oblique as regards

the axis of the horny lilate ; shelly plate half oblong, rather

narrowed above and rounded at the upper edge, with a very

slight fold diverging from the nucleus to the left upper mar-
gin ; the anterior cartilaginousflap large, broad (Figs. 4a, Ab).

Fig. 4 a. Fig. 4 b.

Fig. A a. Outer surface. Fig. 4i. Inner surface.

Orthopoma, n. g.

Shell ?

This form is described from a single operculum which was found
separated from the shells iu the drawer of Navicella in Mr, Cuming's
collection. I have no doubt it belongs to some shell in the col-

lection, and most likely one named and figured by Mr. Reeve-
Mr. Cuming, fortunately, in some instances attached an operculum
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(and sometimes two or three) to the cavity of one or more shells of a

species, so that there is no doubt of the operculum belonging to that

species ; but in general, as he kept his shells lying loose on cotton-

wool, so he placed the opercula on the cotton-wool under the shells

to which they belonged. Unfortunately, under these circumstances,

an operculum becomes easily separated from its shell, as must have
occurred in this case. Sometimes he preserved more opercula than

specimens of the shell ; but in this case there is only one operculum
of the form in the drawer. The operculum is no accidental varia-

tion of either of the other forms ; it is destitute of the two diverging

rays which are so characteristic of each of them. In the angularity

of the lower edge, compared with the rest of thC'^^helly plate, it is

between the two forms before described. In its^ye.ry wide cartilagi-

nous flap it is like the second form, or that of the genu& Stenapoma.

9. Description of Saulea, a New Genus of AinpuUuriaike from

Sierra Leone. By Dr. J. E. Gray, F.R.S., V.P.Z.S., &c.

The British Museum has received a specimen of Ampullaria from

Sherboro, near Sierra Leone, where it was collected. It differs from

all the species of the family in being beautifully variegated, and

more like a terrestrial Bulimus than a freshwater shell. It is, at

the same time, peculiar for the thinness of the shell and operculum,

these not being thicker than thin writing-paper.

The regularity of the colouring shows that it is not an accidental

variation, but a normal state of the species.

The species is also well marked by its form, having a more pro-

duced conical spire than most of the species of the genus, and the

upper whorls of the spire are peculiar for being obscurely keeled.

The keel gradually becomes less visible, and the later ones regu-

larly rounded.

Hnulca mtrca.

Saulea.

Shell ovate, subglobose, very thin, parchment-like, elastic, dark-

coloured, covered with a very thin, hard, olive periostraca. Sj)ire
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conical, whorls rapidly enlarging ; upper whorls minutely keeled, the

others rounded ; axis imperforate. Aperture ovate, periostraca thin.

Opercules ovate, size of the aperture, shelly, thin, elastic like the

shell, concentrically striated externally, nucleus near the margin of

the middle of the columella side.

Hab. Africa.

This shell differs from all the other Ampulariadce in its extreme

thinness and elasticity, in the keeled upper whorls, and in the sur-

face being variegated. The substance of the sliell contains so much
animal matter that when bruised a depression, and not a hole, is

formed in the surface.

I have named this genus of beautiful shells after my friend INIiss

J. Saul, who has the finest private collection of shells in the country.

SaULEA VITREA.

Shell ovate, subglobose, very thin and light, smooth, blackish

brown, variegated with bright yellow blotches from interrupted flexu-

ous transverse bands ; spire conical, about two-thirds the length of

the aperture ; apex rounded ; upper whorls obscurely keeled ; last

whorls regularly rounded ; axis imperforate
; peristome thin ; oper-

culum shelly, very thin, with the nucleus near the middle of the

inner or columellar margin.

Helix vitrea. Born, Mus. 383, t. 15. f. 15, 16; Chemn. xi. 282,

t. 210. f. 2072, 2073.

Ampullaria vitrea, Reeve, Conch. Icon. f.

Hab. River Sherboro, Sierra Leone. B.M.

10. Observations on Dr. Bowerbank^s Paper on Hyalonema

lusitanicum. By Dr. J. E. Gray, F.R.S., V.P.Z.S.,

F.L.S., &c.

Dr. Bowerbank read a paper at the Society's Meeting on the 28th of

November in which he concludes, " from microscopical examination,

that Hyalonema lusitanicum, which has lately been elevated to the

rank of a genus by Dr. Gray, and proposed to be called Hyalothrix,
is not even specifically distinct from //. mirabile of Japan."
When Dr. Bowerbank prepared and read that paper, he had not

seen, much less microscopically examined, the specimen on which
my genus Hyalothrix was established, which is the only specimen of

Hyalonema lusitanicum in this country.

It appears that he had examined a part of the sponge that was
found attached to one out of the twelve specimens of this coral that

M. Bocage had obtained. Finding that sponge very similar to that

attached to the Japanese Hyalonema, he pronounced the two corals

to be of the same species.

Admitting that the sponge, the twisted axis, arid the polypes are

one sponge, which Dr. Bowerbank believes, though it is against the

universal opinion of all other zoologists, it surely is a very rash

Proc. Zool. Soc— 1867, No. LXIV.
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proceeding to pronounce that the specimens from Lisbon and from
Japan are the same, after simply examining and comparing one part

of the specimens, viz. the sponges attached to their bases, more espe-

cialW since M. Bocage has shown that the spicules of which the

rope-like axis is formed, and the palythoid animal on the bark, are

differently constructed.

It is to be observed that my genus Hyalothrix was established on
characters quite independent of the sponge examined by Dr. Bower-
bank ; for at the time it was proposed no specimen of the coral with

a sponge attached to it had been obtained ; and the similarity or

non-similarity of the sponge of the Portuguese and Japanese speci-

mens can have no influence on the generic or specific characters of the

two corals, part of the characters being the difference in the number
and disposition of the tentacles (that Dr. Bowerbank will not see),

characters sufficient to separate the animal into genera, whether the

animal is a parasitic Palythoa, or is the animal that forms the rope-

like siliceous axis. They are characters observed not by me, but by
M. Bocage ; so that, in fact, Dr. Bowerbank's attempt, in which he
says " he has smashed me," does not bear very heavy on my head.

I have seen PaJythoce affixed on shells containing Bernhard
Crabs, from several localitities at a distance from each other ; I have
never seen these PcdythocB on any other habitat. No one can believe

that the three were one animal, as is Mr. Bowerbank's theory with

regard to Hyalonema,
The Palythoa, the shell, and the Bernhard Crab {Pagurus) from

each locality are peculiar, and always of the same species— the shell,

crab, and Palythoa being the species peculiar to the locality, viz.

Great Britain, United States, Sierra Leone, and Australia; so that

the fact of animals living in the same communities and circumstances

in different countries is no proof they are of the same species.

Dr. Bowerbank, when he came to see the specimen of Hyalonema
hisitaniciim the day after the paper was read, observed that he had
not been able to find one kind of spicula in the Portuguese sponge
that is found in the Japan one ; so that probably the result of Dr.

Bowerbank's paper will be to show that there are two species of

sponges belonging to the genus Cai'teria, one Portuguese and the

other Japanese, instead of proving that the Japanese and Portuguese

Hyalonema are of one species. That is, if we can place reliance in Dr.

Bowerbank's microscopical examinations ; for, as, when he heard

that a sponge had been found attached to one of the Portuguese

specimens, he had predicted that it would be found to be the same
as the Japanese one, he is as desirous to find that it is so, for fear

he may loose his character as a prophet, as he is not to see the ten-

tacles and gonidia in the animal of Hyalonema, which, therefore,

he does not see ! though Brandt, Schultze, and Bocage have seen,

described, and figured them, and many other microscopical observers

have seen them at the late soiree of the Microscopical Society. Such

capricious faculties of seeing and not seeing make one lose one's

faith in Dr. Bowerbank's later observations.

Mr. Lee has kindly shown me the specimen of Hyalonema sie-
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boldii on which Dr. Bowerbank made his observations, stating that

the bark was smooth and the polypes of an oblong form as in H. lu-

sitanicum. It is simply a specimen of the Japanese coral from which
the bark has been stripped off, and then again artificially attached

to the axis, the bark having lost its external granular coat in the

process, so that only the smooth inner layer of the bark is shown.
The external form of the polypes has been altered in the manipula-
tion ; and I am convinced, from the irregular form that they exhibit,

that if the specimen were soaked in water the animal would assume
its regular circular form, and be exactly like the animal of the other

Japanese specimen. I have seen some others similarly artificially

altered. They are very unlike the close, regular, oblong-shaped
animal of H. lusitanicum ; and I am convinced that if Dr. Bower-
bank had seen the type specimen of the latter before he wrote his

paper he would not have made such a mistake.

11. Observations on the Preserved Specimens and Skeletons

of the RhinocerotidcB in the Collection of the British

Museum and Royal College of Surgeons, including the

Descriptions of Three New Species. By Dr. J. E. Gray,

F.R.S., V.P.Z.S., &c.

The Rhinocerotes of Asia and Africa are known by the conforma-
tion of their jaws. The African species are easily distinguished by
the form of the head and of their nose-horns. The species of Asia,

on the other hand, are very difficult to separate from each other by
any external character, and are only to be characterized by the form
of their skulls and the locality which they inhabit, each zoological

district having a peculiar species ; and very probably there are yet

species to be described, as the Rhinoceroses of China, of Beloochistan,

and other countries have not been examined by zoologists.

The British Museum contains a good series of preserved specimens

of this family, and a large series of skeletons, skulls, and horns

;

and there is also a very rich collection of skulls from different loca-

lities in the Museum of the Royal College of Surgeons,—the two
collections affording good materials for the revision of the species of

this group. I have to thank the Council of the College of Surgeons,

and Mr. Flower, the energetic Curator of their Museum, for their

kindness in allowing me to examine the skulls in their collection.

In the British Museum there are specimens of five species, viz.

one 11. unicornis and two R. javaniens from Asia, and four speci-

mens from Africa (viz. two R. bicornis, one R. simus, and one R.
keitloa), the three latter species being the animals that were collected

and preserved under the superintendence of Sir Andrew Smith.
The Indian species {R. unicornis) has been often figured from

life, amongst others by Dr. Parsons, in the 'Phil. Trans.' 1742,
1 743, t.\,2;R. sumatranus by Mr. Bell from life in the ' Philoso-
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phical Transactions;' and R.javanictis, by Dr. Horsfield ; and the

two latter also by Solomon Milller, in his ' Verhandlung,' who gives

good figures of the adult and young.

Three African species have Iseen well figured by Dr. AndrewSmith,
in his * Illustrations of the Animals of South Africa,' and two of

them by Capt. Cornwallis Harris, in his ' Portraits of the Wild Ani-

mals of South Africa,' t. 16 & 19 ; so that the external appearances

of these animals are well known.
The osteology of the species has been well represented by Camper,

by Pallas (in 'Nov. Com. Petrop.' 1777), by Cuvier (in the second

volume of his ' Ossemens Fossiles'), and further illustrated in De
Blainville's valuable ' Osteographie.'

In the British Museum there are three skeletons and ten skulls

of the Asiatic species, and four skulls of the African Rhinocerotes.

The osteological collection in the British Museum is fpiite a modern
creation, and has been made under great difficulties and with very

limited funds. The Trustees at first objected to have any skulls or

other bones ; but it was proved to them that mammalia and other

vertebrates could not be studied without a collection of skulls. The
fact was, one of the Trustees, Sir R. Inglis, was also a Trustee of the

Hunterian Collection (certainly offices that are not incompatible with

each other ; for my uncle, Dr. E. W. Gray, one of my predecessors

in my present office, was, on the purchase of the Hunterian Col-

lection, named one of the Trustees) ; and he stated to me that he
was urged to prevent the collection of osteological specimens in the

British Museum, as being a rival and injurious to the collection at

the College of Surgeons. The difficulty was to a great extent re-

moved when Mr. Bryan Hodgson offered the Museum his very large

collections of skins and skeletons from the Himalayas, which were to

be accepted together or declined together. Since that time the col-

lection has rapidly increased, and, though it was much depreciated

by Professor Owen in his evidence before the Royal Commissioners

on the affairs of the British jNIuseum, was then, and I believe is now,

the best-determined and largest osteological collection in Europe.

As to the rivalry, if any exists, it is to the benefit of both collections,

for it is conducive to the activity of the Curator of each ; but I have
always felt, and the present Curator of the JNIuseum of the College

of Surgeons believes, that they are able greatly to assist each other.

I only know that I take almost as much interest in the collection of

the College as in that under my own care.

In the British Museum there is a skull belonging to the Indian

one-horned type ; it is the skull of a young animal with premolars

of the milk series and the first permanent grinder appearing. It is

considerably larger than the skulls of the Indian species of the same
age, and therefore indicates a species fully as large as that animal.

The skull is so different from that species in its compressed form

and proportion that there can be no doubt that it belongs to a very

distinct species, which has not before been observed. There are also

two skulls from Borneo, which belong to a distinct and hitherto

undescribed species.
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The Museum of the College of Surgeons contains two skeletons

and thirteen skulls of the Asiatic and three skulls of the African

Rhinocerotes. One of these skulls is very interesting ; it belongs to

the one-horned Indian group, and is much like that of R. unicornis

in general characters. It is an adult skull, with all the permanent

teeth ; and it is so much smaller than the skull of the adult or even

a half-grown animal of that species, that it indicates an animal not

more than half, or perhaps one-third, of the size of the common
Indian Rhinoceros.

There are generally one or more skulls of the animals of the genus

to be seen in the larger local museums, as, for example, at Man-
chester, Leeds, and York. If these skulls could be collected together

and compared, they would form a most interesting collection for

study ; unfortunately they are generally without any certain history

as to habitat &c.

Cuvier, in his essay above quoted, has given an excellent resume

of the history of the former knowledge of the animals ; and I have
only to observe that he did not discover that the skull figured by
Camper, which he copied (t. 2. f. 7) and regarded as the skull of

the adult Rhinoceros hicornis, is the skull of the Rhinoceros keitloa.

He mentions R. simns as a distinct species, from M. de Blainville's

note on the animal (from Mr. Burchell's MS.) in the ' Journal de

Physique.'

The horns of these animals attracted the attention of Dr. Parsons,

who figured several of them in a paper in the ' Philosophical Trans-

actions ' for 1742 and 1743, among the rest the horns of some Afri-

can species, which have, since Cuvier's time, been determined, chiefly

by the form of the horn, to be distinct species. Some of these

horns are still in the British Museum.

t. 3. f. 4, 5. Rhinoceros bicornis, in B. M.
t. 3. f. 6. Rhinoceros simus, in B. M.
t. 3. f. 7. Rhinoceros oswellii, in B. M.
t. 3. f. 8, 9. Rhinoceros keitloal

In the British Museum and in the Museum of the College of

Surgeons there is a large series of the horns of both the Asiatic and
African species.

Fam. 3. Rhinocerotid.e.

Nose simple. Upper lip subprehensile, with one or two horns
on the central line. Toes three or five, united into a broad clavate

foot, each with a separate broad nail-like hoof. Teeth :—Incisors

variable or wanting, C. ^, P.M. j^, M. g, =28. Molar teeth

with distinct roots.

Rhiyiocerina, Gray, Xnn. Phil. 1825; Cat. Mamm. B. M. 18G^
Rhinoceroten, Griebel, Saugeth. 191.

Rhinoceratidce, Owen, Odont. 587 ; Schinz, Syn. Mamm. ii, 332^
1845.

Rhinoceratina, Bonap. Prodr. Mast. 11.

RhinocerosidicB, Lesson, N. Tab. II. A. 1858.
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Synopsis of the Genera.

I, The skin divided into shields by well-marked folds. Skull with

the intermaxillai-y free, elongate ; upper cutting-teeth long

;

nasal bones produced, conical. Asiatic Rhinocerotes.

1. Khinoceros. Horn single, anterior. Lumbar- and neck-folds

of the skin well developed. Part of the occipital bone, near the

occipital condyle, and the condyles themselves prominent.

2. Ceratorhinus. Horns two, one behind the other. Lumbar and
neck-folds of the skin rudimentary. Occipital end of the skull

flat. Condyle not prominent.

IL Skin uniform, not divided into shields. Horns two. Skull

:

—
internasal cartilaginous ; intermaxillary free, very small

;

upper cutting-teeth none ; nasal bones broad, rounded. African

Rhinocerotes.

3. Rhinaster. Head short, compressed; upper lip with a central

prominence. Skull short behind ; occiput erect ; nasal bones

rounded in front ; lower jaw thick in front
;
grinders small, in

arched series.

4. Ceratotherium. Head elongate, truncated ; upper lip square.

Skull elongate and produced behind ; occiput erect, produced

above ; nasal bones broad, convex, truncated, and sharp-edged

in front ; lower jaw tapering in front ;
grinders large, in straight

lines.

IIL Skinuniform, not divided into shields. Horn single. Skull:—
internasal bony ; nasal, internasal, and intermaxillary all

united into one mass. Asia and Europe,

5. CfELODONTA.

I. The Asiatic Rhinocerotes. Skin divided into shields, sepa-

rated by distinct folds. Nose-hoim single, or with a small

second hinder one; nasal bones produced, conical, acute; in-

ternasals cartilaginous; intermaxilla?y well developed, free

;

upper cutting-teeth two, compressed, well developed. Lower
jaw attenuated in front, with a straight lower edge. Teeth

34:-/.^. C.^. P.M. IE-:. ^^-S
Rhinoceros § 2, Giebel, 20.5.

Rhinoceros, Gray, List of Mamm. B. M. 1840.

Rhinoceros munis de dents incisives, Cuvier, Oss. Foss. ii. 89.

The British Museum has a series of skulls of the four Asiatic

species, showing the form of the skull in the different ages of the

animal, from the just born to the adult or senile state.

There is a considerable difference in the form of the skull between

the species which has one and that which has two horns, especially

in the form of the occipital end of the skull and in the size of the

occipital condyles. The difference is well represented in Bell's

figure of the skull of the Sumatran animal.
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I at first had a difficulty in distinguishing the difference between

the skulls of the Javan and Sumatran species ; but this arose irom

the British Museum having received from the Leyden Museum,
through M. Franks, a skeleton of the Javan species under the name
of R. sumatranus. But when I received a skull of the two-horned

species from Pegu, the mistake in the name of the skeleton was soon

discovered.

Some of the specimens of skulls of i2. unicornis and R.javanicns

in the British Museum have the foramen in the front of the eye over

the front and others over the hinder edge of the second premolar.

In both the specimens of R. sumatranus it is over the back edge of

the first premolar.

The first premolar in the three adult specimens of R. unicornis is

smaller than the same tooth in R. javanicus, and appears to be

earlier shed ; for in two of the skulls it has entirely disappeared with

the alveolus that contained it, and in the other one the tooth is

there, but it is nearly rootless and the alveolus is nearly absorbed.

The two large lateral lower cutting-teeth have a sharply keeled

inner edge ; but the teeth often wear almost entirely away, so that

this form is lost.

The grinders of the milk or first series have much larger and more
equal folds on the outer side than those of the permanent set ; in the

latter the front fold is linear and near the front margin of the tooth.

The teeth in some specimens appear fjo be rather smaller than in

others, but there is a difference in the comparative size of the teeth

with regard to each other in the series.

The presence or absence of small central lower incisor-teeth seems

to be liable to considerable variation. In one adult skull from India

there are two incisor-teeth ; and in another there are two holes, but

they are crowded together and are closing up.

In three specimens of R. javanicus there are no central lower in-

cisor teeth, nor space for them ; between the two large ones in the

two other skulls, which are from younger animals, the central lower

incisor teeth are well developed and cylindrical, being much the

largest in the smaller and younger specimen.

The lachrymal bone varies in the different species, and is very

characteristic. In R. javanicus and R. nasalis it is large, roundish,

nearly as wide as high. In R. unicor?iis and R. stenocephalus it is

narrow, oblong, erect, about twice as high as wide. In Ceratorhinus

sumatranus it is very large, rather irregular-shaped, forming a con-

siderable part of the cheeks of the skull. It differs a little in size

and form in the specimens of the same species, but retains its general

and distinctive forms.

There is a considerable variation in the size and form of the cavity

under the zygomatic arch in the skulls that appear to belong to the

same species. Thus in the four specimens of R. unicornis, which
are nearly adult, two of them have the cavity short and broad, and
two long and narrow. The same may be observed in the skulls of

R. javanicus and R. nasalis. The aperture is widest, compared with

its length, in the oldest specimens. This may probably be a sexual

distinction. One of the skulls with a short wide opening is known
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to have belonged to a male. The size and form of the cavity is, no

doubt, greatly influenced by the age of the animal. The masseter

muscle becomes thicker and shorter as the animal increases in age,

the transverse width of the skull under the muscles becoming less as

the animal becomes more aged (see some measurements, showing the

fact, under R.javanicus). The same is shown to be the case in the

series of skulls of R. unicornis.

Mr. Edward Blyth has published a memoir on the living Asiatic

species of Rhinoceros, with figures of some of the skulls in the Mu-
seum of the Society, which may be consulted with advantage (see

Journal of the Asiatic Society of Bengal, xxxi. 1S62, p. 151) ; but

unfortunately I have not had the power of comparing the skulls with

those in the London collections :

—

Rhinoceros indicus: narrow type of skull, t. 1. f. 1, t. 2. f. 1.

R. sondaicus: broad type of skull, t. 1. f. 2, t. 2. f. 2, from the

Bengal Sundarbans, and Tenasserim ; t. 1. f. 3, t. 2. f. 3, aged, from
Java.

R. sumatrnnus, t. 3. f. 1, 2, male; t. 3. f. 3, female.

R. sumatranus, Tavoy, t. 4. f. 1-4.

The figures are from photographs, and they show the form of the

occiput in the three species, confirming the fact that the occiput of

the two-horned species is always flat and erect,

1. Rhinoceros.

Skin divided into distinct shields by deep folds. Lumbar fold

well marked, and extending from the groin to the back. Horn one,

short, conical. Upper lij) with a central prominence. Skull:—fore-

head broad, flat, or only slightly rounded ; the occipital end shelving

from the occipital condyle to the occipital crest ; the occipital con-

dyles large, oblong, very prominent ; lachrymal bone moderate.

The skulls of the larger number of species of this genus have the

forehead and the upper surface of the nose flattened ; this is seen in

the living animal. But one species, of which there is only a single

skull of a young animal in the British Museum, has the forehead

and nose subcylindrical (that is, high on the central line and arched

on the sides), as is the case with the Sumatran and the African Rhi-

nocerotes. This character, I have no doubt, is equally visible in the

living animal.

A. Forehead and nose behind the horn flat.

Nose square on the sides above ; nasal short. R. javanicus.

Nose shelving on the sides above ; upper jaw
slightly contracted before the grinders.

Nasal broad, elongate R. unicornis.

Nasal narrow, short R. nasalis.

Upper jaw much contracted before the

grinders ; nasal narrow, short R. fioweri.

B. Forehead and nose subcylindrical, shelving on
the sides above ; nasal elongate R. stenocephaius.
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A. The forehead and the nose behind the base of the horn fat, both

in the living animal and skull. Euvhinoceros.

* Up2Jerjaiv slightly contracted in front of the grinders.

I. Rhinoceros JAVANicus. Javan Rhinoceros. B.M.

Skull broad ; forehead behind the horn broad, flat, or slightly

concave, obscurely keeled on the sides near base of horn ; intermaxil-

lary bone elongate, slender, straight, without any upper process

;

lachrymal bone roundish, nearly as wide as high ; nasal bones not

quite two-fifths of the entire length of the nose and crown.

Rhinoceros javanicus, F. Cuv. et Geoff. Mam. Lith. ; Gray, Cat.

Mamm. B. M. ; Solom. Midler, Verb. t. 33, c? $ .

R.javanus, Blainv. Osteogr. t. 1 (skeleton), t. 2 (skull, adult and
jun.), t. 7 (teeth).

R. so?idaicus {R. unicorne de Java), Cuvier, Oss. Foss. ii. 33, 1. 14.

f. 2 (skull), t. 17, 18 (skeleton); Raffles, Trans. Linn. Soc. xiii.

;

Horsf. Zool. Java, t. (animal) ; Blyth, Journ. Asiat. Soc. Bengal,

xxxi. 1862, p. 151, t. 1. f. 2, 3, t. 2. f. 2, 3 (skull?).

Hab. Java. Skull of type from Mus. Leyden.

In the British Museum there are three skulls belonging to this

species :

—

1. A skeleton of an adult animal with a skull, purchased from the

Leyden Museum, from Java.

2. An adult skull, received from the Zoological Society.

3. A skeleton with the skull of a half-grown animal, received from
the Leyden Museum through M. Franks as R. sumatranus, from
Sumatra. The skull agrees in all particulars, especially in the form
of the occiput and the concavity and breadth of the forehead and
nose, with the adult skull of R. javanicus from Java ; so that there

must have been some mistake in the name and habitat
; perhaps the

wrong skeleton was sent.

There is also an adult skull which has had the nasal bone cut off

(722 A), which was received from the Zoological Society under the
name of R. unicornis; but I have little doubt it is a R. javanicus,

perhaps from Sir Stamford Raffles.

In the oldest skull (723 d) the aperture under the zygoma is

3 inches 7 lines wide in the widest part and 4 inches 9 lines long.

In the adult skull 723 a, the aperture is 3 inches wide and 6 inches

1 line long. In the skull of the young specimen (723 e) the aper-

ture is 2 inches 2 lines wide and 4 inches 7 lines long. The greater

width is produced by the skull under the zygoma becoming so much
narrower as the animal becomes aged. In 723 d this part is only

4 inches 7 lines, and in 723 a it is 5 inches 9 lines wide.

In the Museum of the Royal College of Surgeons there are five
skulls that appear to belong to this species, but one or two of them
are in a bad condition (nos. 2970 and 2971, the rest are not num-
bered).

Camper, who paid great attention to this species of Rhinoceros,

in a letter to Pallas, printed in the ' Neue Nord. Beytriige ' (vii. 249),



1010 DR. J. E. GRAY ON THE RHINOCEROTID^. [DeC. 12,

first pointed out that there were two Asiatic one-horned Rhinoce-

rotes with upper incisors. His specimen, by the misfortunes of war,

fell into the hands of Cuvier, and was described by him in the

* Ossemens Fossiles ' (ii. 2G). Cuvier regards the height of the

occipital arch and the want of the apophysis on the upper edge of

the intermaxillary as the chief character of the Javan species ; but

the apophysis is generally absent in the Indian species, it appears

only to be found in the skulls of the very old males of that kind,

2. Rhinoceros unicornis. Indian Rhinoceros. B.M.

Skull :—forehead broad, flat, concave ; nose behind the horn con-

vex, subcylindrical, rounded at the sides ; lachrymal oblique, longi-

tudinal, oblong, rather four-sided ; intermaxillary bones broad, thick,

with a bony process on the middle of the upper edge ; nasal bones

short, broad, about two-fifths of the entire length of the nose and

crown; zygomatic arch of the adult rather convex.

Rhinoceros unicornis, Linn. S. N. i. 104; Gray, List Mamm.
B. M. 186 ; Gerrard, Cat. Bones B. M. 286 ; Cuvier, Oss. Foss. ii.

t. 4. f. 1 ; Blainv. Osteog. t. 2 (skull, adult).

JK. asiaticus, Blumenb. Handb. 10, Abbild. t. 7 B.

R. indicus, Cuv. Me'm. Mus. t. ; Oss. Foss. ii. .'J, t. 1-4 (bones)
;

F. Cuv. Mamm. Lithogr. t. ; Schiuz, Syn. 333 ; Owen, Cat. Osteol.

R. C. S, 513, nos. 2975 to 3074.

Indian Rhinoceros, Parsons, Phil. Trans. 1742-43, p. 525, t. 1, 2

(from life).

Rhinoceros inermis. Lesson, Cat.

Hab. India.

The skull figured by Cuvier and by De Blainville for the skull of

R. unicornis, probably from the same skull in the Paris IMuseum,

has a broad bony process on the middle of the upper edge of the

intermaxillary bones. The skeleton and skull in the British Museum
(722 </), from an adult male specimen that lived for several years in

the Zoological Gardens, has this bony process well marked ; so that

it seems common in the species, if not a peculiar character of it.

Mr. Blyth thinks that " the adult male Rhinoceros that lived in

the Zoological Gardens for several years, stated to have been cap-

tured in Arakan, was R. sondaicus." He proceeds, " The two Asi-

atic one-horned species, indeed, resemble each other a great deal

more nearly in external appearance than the published figures of

them would lead to suppose ; certainly no sportsman or ordinary

observer would distinguish them apart, unless attention had been

specially called to the subject."

—

Journ. Asiatic Soc. Bengal, xxxi.

1862, p. 132. This explains how the species, now described for the

first time, may have been overlooked.

In the British Museum there is the skeleton (722^) with the

skull of an adult animal that lived for several years in the Zoological

Gardens, referred to by Mr. Blyth, and a skull from a just born

animal, which was presented by Mr. Bryan Hodgson from Nepal.

There are in the British Museum other skulls which have been
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received from various persons without any special habitat that can

be rehed on, which appear to belong to this species. They are

all without the process on the upper edge of the large thick inter-

maxillary bones.

1. A fully adult skull {722 d), marked " India?".

2. An adult skull {722f) that was purchased of a dealer, without

any specified locality.

In the Museum of the Royal College of Surgeons there is the

skeleton of an adult animal (no. 2969 a) that formerly had the long

front horns of an African Elephant placed on its nasal bones, which

Mr. Flower, the present Curator, has properly removed.

There are also skulls of half-grown or female animals, with the

seventh grinder just showing itself, of this species (nos. 29/5, 29/6),

with a large oblong erect lachrymal.

All these skulls have thick intermaxillaries, and the front of the

upper jaw, at the base of the intermaxillaries, is not suddenly con-

tracted. In the three adult skulls it is 3 inches 9 hues wide ; in the

younger skull in the College of Surgeons (no. 2975) it is 3 inches

3 lines. The width of the diastema between the cutting-teeth and

the front premolar is 2 inches 6 lines in all the specimens.

There is a stuffed specimen and a mounted skeleton of a young
animal, just showing the horn, in the Free Museum at Liverpool,

and the skull of a second of the same age. These two animals died

on the voyage from Calcutta to Liverpool, were named R. sondaicus

by Mr. Blyth, and preserved by Mr. Moore, the energetic Curator

of that Museum. Mr. Blyth informs me there is a skeleton of jK.

sondaicus in the Anatomical Museum of Guy's Hospital, called jR.

indicus.

The Indian Rhinoceroses are long-lived. Mr. Blyth speaks of a

pair that lived about forty-five years in captivity in Barrackpoore

park : they were exactly alike in sizeand general appearance; they

never bred ; there is no difference in the horns or form of the skulls

in the two sexes (Blyth, J. A. S. B. xxxi. 155).

The foetal skull of B. unicornis (no. 722 D) in the British Mu-
seum, received from Mr. Bryan Hodgson, is short ; the brain-case is

oblong, ovate, swollen, and convex behind ; the nasal bones are about

as long as they are broad at the hinder edge, transversely convex above

in the middle of their length and in the deep central groove in front

above ; the nasal cavity is long, high, and wide ; the nasal bones are

three-eighths of the entire length to the occipital crest ; the length

of the skull from the nasal to the front of the orbit is two-fifths of

the entire length to the occipital condyles. The intermaxillaries are

well developed, rather thick and short ; they each bear two blunt

teeth, scarcely raised above the alveolus, the first on each side is

much larger and thicker than the hinder one, which is small and co-

nical. There are three grinders developed on each side, the second

and third being rather more developed than the small front one.

There appears to have been a fourth tooth on each side more or less

developed ; but it and the cavity have been lost. The palate is nar-

row and deeply concave, nearly of equal width, but the sides are less
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erect and more expanded behind than in front ; the front edge of the

hinder nasal aperture is narrow, and rather in front of a hne even

with the hinder edge of the third grinder ; the length of the palate

from the front edge of the intermaxillaries is rather longer than

from the end of the palate to the suture between the basal sphenoid

and the basal occipital bone. The vomer is compressed, and forms

a well-marked broad ridge, which is much higher in front, and divides

the internal nostrils. The lower jaw has the incisors just developed,

and slightly projecting beyond the alveolus ; they are oblong, with a

rather sharp edge on each side. There are cavities for four grinders

on each side ; the small first ones are lost ; the second and third are

equally developed, just projecting and with smooth enamel edges

;

and the fourth are being developed, the crown being sunk rather

below the alveolar edge.

Rhinoceros cucullatus (Wagner, Schreb. Siiugeth. vi. 317; Giebel,

Siiugeth. 202), described from a specimen in the Munich Museum,
appears to be only a specimen of R. unicornis, with a second horn
added by the preserver.

3. Rhinoceros nasalis. (Figs. 1, 2.) B.M.

Skull elongate, the forehead and nose flat above, nose rounded

on the sides in front ; the nasal bones narrow, tapering, short, about

two-fifths of the entire length of the skull frotn the nasal to the

occipital crest ; the zygomatic arch flat ; lachrymal bone narrow,

oblong, erect ; the upper jaw only slightly contracted in front of

the grinders (3^ inches wide).

Hab. Borneo.

There are two not quite adult skulls in the British Museum
(nos. 7236 and 723c) which appear to belong to this species. They
slightly differ from each other ; but this may be sexual. They agree

with R: miicornis in the flatness of the crown, forehead, and nose,

and in the nose being rounded on the sides, and also in the slight

contraction of the upper jaw in front of the grinders, and in the

comparative flatness of the zygomatic arch. They chiefly differ from

the skull of that species of the same age,— 1, in the greater length

of the skull ; 2, in the breadth and flatness of the forehead ; 3, in

the line of the forehead not being so concave; 4, in the compara-

tive slenderness and shortness of the nasal bones, they are only

two-fifths of the entire length of the skull from the end of the nasal

to the occipital crest, while in the skull of R. unicornis, nearly of

the same age, in the College of Surgeons (no. 2975) the nasal bones

are at least four-ninths of the entire length. The nasal bones are

narrower and more tapering, being about once and one-half the length

of the breadth of the base. The upper jaw behind the internasal is

only slightly contracted. They are at once known from R.javanicus

by the greater length and narrowness of the skull, and the rounded
form of the upper part of the nose, but they agree with the non-

adult skull of that species in the shortness of the nasal bones.

The two specimens rather vary from each other in the width of

the nasal. 723 6 is a not quite adult animal ;, it is just showing
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Fig. 1.

Skull of lihinoceros nouiHs.
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Fig. 2.

Skull (if Bhivoccros nanalis.
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the last or seventh grinder, but it wants the intermaxillaries. It was
purchased of a dealer, and has been marked "22. sondaimis, Cuvier,

Java," by some previous possessor. The habitat may depend on the

person having decided it to be R. sondaicus. The skull differs from

723 c in the nasal being broader and more gradually tapering,

723 e is nearly in the same state of dentition, as the seventh

molar is just appearing. This was purchased of a dealer, who said

that he received it direct from Borneo. The forehead, nose, and
especially the nasal bones are narrower than in the preceding.

These skulls, from their size, indicate a species about the size or

rather smaller than R. unicornis.

** Upperjaw much contracted and very narrow in front of the

grinders.

4. Rhinoceros floweri. (Figs. 3, 4.)

Skull :—the forehead and nose flat above, the nose rounded on the

sides in front ; the nasal bones very slender, rather more than two-

fifths of the entire length of the nose and crown ; the zygomatic

arch convex, arched outwards, having a very large roundish cavity

for the temporal muscles ; lachrymal bone elongate, expanded on

the cheeks ; the upper jaw suddenly contracted and very narrow

(only 1\ inches wide) in front of the grinders ; the diastema very

long, longer than in the adult R. unicornis, being 2| inches long.

Rhinoceros sumatrensis, Owen, Cat. Osteol. Prep. Mus. Coll.

Surg. 506, no. 2934.

Tennu, Raffles, Linn. Trans, xiii. 164.

Hab. Sumatra {Raffles). Skull, Mus. Coll. Surgeons, no. 2934.

A skull of this species is in the Museum of the Royal College of

Surgeons, described by Professor Owen as above cited, who calls it

the cranium of a male Sumatran Rhinoceros (presented by Sir Stam-
ford Raffles, P.Z.S.), observing that "the cranium offers no indica-

tion of the short hinder horn of this two-horned species." It is so

distinct in form and size that I have no doubt of its belonging to

a most distinct species. I propose to designate it after the energetic

Curator of the Museum of the College of Surgeons, who in the few

years that he has had charge of the collection has wonderfully im-
proved it and increased its usefulness, not only to the zoological stu-

dent, but for professional studies.

The skull is at once known from all the others I have examined
by the convex prominent form of the zygomatics, and the contraction

of the front of the upper jaw behind the cutting-teeth. It indicates

a small species, not more than half the size of the common Indian

Rhinoceros {R. unicornis).

The skull no. 2934 is that of an adult animal with all its perma-
nent teeth. It was named R. sumatrensis by Professor Owen : but

it certainly is not a skull of that species ; for the occipital end of the

skull is projected and the condyle produced, and, though the skull

is that of an adult animal, there is no mark of the root of the second
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Fig. 3.

Skull of Bhinocerosfloivcri.
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Fig. 4.

Eh inocerns. flnicrri.

Proc. Zool. Soc— 1867, No. LXV.
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horn, which is always well marked in the adult skull of that species.

It is also distinguished from that species, as it is from R. unicoi-nis

and R. javanicus, by the convexity of the zygomatic arch and the

size of the cavity for the temporal muscles.

It has been suggested that this skull may have belonged to an
Indian Rhinoceros that had been kept in a menagerie, and so very

poorly fed that it never arrived at its full growth. The skull shows
no sign of disease of any kind ; the teeth are well worn down, as if

it had had abundant food. Starvation is not likely to produce any
such change in the proportions of the parts as this skull presents,

when it is compared with the skull of the adult R. unicornis, or even

when compared with the skull of a young R. unicornis of nearly

the same size. Starvation is not likely to have decreased the growth,

and at the same time to have extended the size and thickness of

the temporal muscles, whicli is so characteristic of this interesting

species.

This skull having formed part of the collection of Sir Stamford
Raffles renders it probable that the animal was a native of Sumatra.

Sir Stamford had in his collection a few specimens from other loca-

lities—some obtained from Singapore, that being the general entre-

port for the productions of the Malay peninsula and islands. There
being in this collection only the upper jaw preserved, goes far to prove

that it is not the skull of a menagerie specimen as has been sug-

gested.

The skull has no character in common with the species to which
Professor Owen has referred it, except its small size and probable

habitat. It is to be regretted that, as well as writing a technical

description of it, describing what every one can see in the specimen,

he did not give more particulars of its history, and show by com-
parison the peculiarity of the skull as compared with others in the

collection ; but this would have required careful study. The want

of more accurate details of the origin and history of the specimens

is the general defect of this series of catalogues.

Sir Stamford Raffles observes, " There is another animal in the

forests of Sumatra never yet noticed, which in size and character

nearly resembles the Rhinoceros, and which is said to bear a single

horn. The animal is distinguished by having a narrow whitish belt

encircling the body, and is known to the natives of the interior by
the name of Tennu. It has been seen at several places ; and, the

description given of it by several persons unconnected with each

other corresponding generally, no doubt can be entertained of the

existence of such an animal " (see Linn. Trans, xiii. 269 ; Blytb,

/. c. 164). I have little doubt that the skull here described is that

of the Tennu.

B. Theforehead and nose subcylindrical, rounded on the sides.

Rhinoceros.

5. Rhinoceros stenocephalus. B.M.

Skull (half-grown) like that of R. unicornis of the same age, but
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Fiar. 5.

Bhinoceros sfoiocTphnhi?..

narrower and compressed : the forehead is narrow and subcylindrical

;

the nose much narrower and more slender ; the nose is semicylindrical
at the base of the horn ; the nasal bones narrow, gradually taperino-
in front, more than twice the length of the width at the base of the
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Fiff. 6.

BhivoreroK sfenoce2)haIus.

nasal, more than four-fifths of the length of the forehead from the

internasal suture to the occipital crest ; lachrymal narrow, oblong,

erect, about twice as high as wide.

Hab. Asia.
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There is a single skull of a half-grown animal of this species in

the British Museum (722 e), which was received from the Zoolo-

gical Society, without any special habitat. In the roundness of the

nose it shows some affinity to the skull of R. sumatrensis ; it is

different from that species in many particulars, in the prominence
of the occipital portion of the skull, and especially of the occipital

condyles. When placed by the side of a R. unicornis of the same
size and condition of teeth it stands rather higher, and is imme-
diately known by the length and slenderness of the nose and nasal

bones.

The following fossil species probably belong to this genus :

—

1. Rhinoceros leptorhinus, Cuvier, Oss. Foss. ii. 71, t. 9, 10,

1 1 ; Blainv. Osteogr. t.

Rhinoceros cuvieri, Desm. Mamm. 402.

Had. Fossil.

2. Rhinoceros incisivus, Cuvier, Oss. Foss. ii. 89, t. 6. f. 9,

10; Blainv. Oste'ogr. 1.

Hab. ?

Cuvier (Oss. Foss. ii. 71, t. 9. f. 7) figures a fossil skull of a spe-

cies of this genus from a drawing made at Milan by M. Adolphe
Brongniart. See also an imperfect skull figured by Blainville (Os-
teographie, t. 14, figure at left upper corner of the plate).

2. Ceratorhinus.

Skin divided into shields by deep folds, the lumbar fold rudimen-
tary, short, only occupying the middle of the space between the

groin and the back. Horns two : front longer, curved backwards

;

hinder small, conical. Skull :—forehead narrow, flat ; the upper
part of the nose on each side of the horns narrow, rounded, sub-
cylindrical ; the occipital region erect, the part near the condyles
rather concave, the occipital condyle short, broad, oblong, placed
obliquely inferior, scarcely prominent ; lachrymal bone very large,

irregular-shaped

.

1. Ceratorhinus sumatranus, B.M.

R. bicorne de Sumatra, Cuvier, Oss. Foss. ii. 27, t. 4, iii. 42, t. 78.

f. 8 (from Bell, skull j.

Rhinoceros sumatrensis, Cuvier ; Blainv. Osteogr. t. 2 (skull $ ),

t. 7 (teeth).

Rhinoceros de Java, F. Cuvier, Mam. Lithog. t. (not good).
Sumatran Rhinoceros, W. Bell, Phil. Trans. 1793, p. 3, t. 2, 3, 4 ;

Home, Phil. Trans. 1821, p. 270, t. 21, 22.

Rhinoceros sumatranus, Raffles, Linn. Trans, xiii. 2G8 ; Blainv.

Oste'ogr. t. (skull); Gerrard, Cat. Bones B. M. 282; Miiller,

Verhand. t. 35 (old and young); Blyth, P. Z. S. 18(il, p. 3()G,

1862, p. 1; Journ. Asiat. Soc. Bengal, xxxi. 1862, p. 151, t. 3.

f. 1, 2, 3.
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Rhinoceros crossii, Gray, P. Z. S, 1854, p. 270 fig. (horns) ; Ger-

rard. Cat. Bones B. M. 282.

Hab. Sumatra {Bell); Tavoy, near Siamese frontier {Blytli);

Pegu {Theobald, B.M.).
There are two skulls of this species in the British Museum :

—

1. Adult, with a roughness on the forehead and nose made by the

roots of the horns, from Pegu. 2. A skull of a two-thirds-grown

animal, with the seventh grinder just appearing ; it has the forehead

and nose smooth. This was received from the Zoological Society, and
is probably from Sir Stamford Raffles's collection from Sumatra.

The horn in the British Museum named R. crossii, I have no
doubt, from the figure that Mr. Blyth gives of the skull (Journ.

Asiat. Soc. Bengal, 1862, t. 4), he is right in referring to this

species.

When I described this horn I was told by several persons that it

was only the horn of an African Rhinoceros that had been artificially

prepared and bent back after being boiled ; but the colour and
structure of the horn showed that that could not be the case, and
that it was the horn of a Rhinoceros which I had not before seen.

In the Museum of the Royal College of Surgeons there is a beau-

tiful skeleton (no. 2938) of this species, received from Sir Stamford

Raffles. There are also three skulls of adult or nearly adult age,

—

viz. nos. 2935, 2936, and 2938 ; the latter is cut open longitudinally

to show the brain-cavity. From the roughness on the forehead in

the adult skull, the hinder horn must be situated further back in

this species than in the African Rhinocerotes ; the centre of the

roughness is over the orbit. One of the skulls shows a rudimentary

canine on one side of the upper jaw, placed in the front edge of the

intermaxillary suture ; this animal was just obtaining its first per-

manent molar.

The skull figured by Bell, and copied by Cuvier, represents the

erect form of the occipital plane, as also does De Blainville's figure

of the skull of a female. Mr. Blyth, who has seen these animals

alive, thinks the horn that I provisionally described as R. crossii is

the horn of an adult male C. sumatranus. He says that the horns

of the females are smaller than those of the males—observing, at the

same time, that there is no difference in size in the horns of the two

sexes of R. unicornis of India. In Bell's figure of the skull the

intermaxillaries are represented as curved downwards. This may
have been an individual peculiarity ; they are more or less bent down
obliquely in the skulls I have seen, but always straight.

The Rhiiiocfros de Java of M. F. Cuvier (Mamm. Lithogr.) is

only a better figure of the R. sumatrensis.

M. Cuvier, in the first edition of the * Regne Animal,' says the

Rhinoceros de Java is smaller than the R. sumatranus ; but in the

second edition he refers to his brother's figures in the 'Mamm.
Lithogr.,' and alters his description ; so that both R. sumatrensis

and R. javanensis are established on the Sumatran Rhinoceros.

This species is erroneously called by Jardine, in the ' Naturalist's

Library,' "/?. sumatrensis, the Lesser one-horned Rhinoceros."



1867-] DR. J. E. GRAY ON THE RHINOCEROT1D.E. 1023

The horns of the Rhinoceros are exceedingly difficult to procure ;

they are eagerly bought up at high prices by the Chinamen, who
not only value them as medicine, but carve them into very elegant

ornaments (Blyth, I. c. 158).

2. Ceratorhinus monspellianus.

R. de MontpeUier, Marcel de Serres.

R. monspellianus, Blainv.

Rhinoceros megarhinus, De Cristol ; Gervais, Zool. et Palcont.

Frang. ii. 43, iii. t. 2.

Fossil, Herault, France.

This species chiefly differs from R. sumatranus iu the nose behind

the base of the front horri being prolonged and subcylindrical. This

species has been mixed up with R. tichorhinus (see Gervais, I. c).

The African Riiinocerotes. 2%e ski?i uniform, without any

strong fold, except at the junction between the head and body.

Nose with two horns, one behind the other, front longest.

Skull

:

—occiput and condyles not produced. Nasal bones f'^e,
produced, broad, rounded in front. latermaxillaries rudi-

mentai'y, very small. Upper cutting-teeth none. Lower jaw

arched below, thick. Teeth 28 :—/. ^. C. ^. P.M. g.

Rhinaster, Gray, List Maniin. B. M. 1840; Gerrard, Cat. Bones

13. M. 281.

I am not avvai'e that any adult African Rhinoceros has been seen

living in this country ; and the external appearance of the species is

chiefly known by the excellent figures given by Dr. Andrew Smith,

in his ' Illustrations of the Zoology of South Africa,' who figures

Rhinoceros bicornis, R. simus, and R. keitloa. The specimens of

these three species, which he collected and had stuffed by M. Ver-

reaux under his own superintendence, are in the British Museum.
There are two well-marked forms of these animals, characterized

by the shape of the head and skull. The first (or short, blunt-

headed, narrow-nosed group) includes two, and. the second (or long-

headed, broad, square -nosed group) includes one well-marked species,

and probably another distinguished by the form of the horns, of

which only the horns are known.
There is a not quite adult skull of R. bicornis, and two adult

skulls and two very young skulls of 22. simus, in the British Museum
;

but the skull of R. keitloa is only known from the description and
figure of Camper. Cuvier figured two of these skulls, but considered

them the adult and young of the same species. Unfortunately,

R. oswellii is only known from the horns ; I am not aware that any

skin or bones of the species have been brought to Euro])e. 'J'here

is a large number of the horns of each of the species in the Museum
collection ; and they were known to Parsons, who figured them in the
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'Philosophical Transactions' for 1742 and 1743; and the specimens

which he figured are now in the British Museum.
There is considerable divergence of opinion among travellers re-

specting the horns of the African Rhinocerotes. Sir Andrew Smith

observes, " I do not think that the horns of the same species of

African Rhinoceroses are subject to any great variations in respect to

relative length."

—

A. Smith.

Capt. Cornwallis Harris, on the contrary, after describing the

horns of C. bicornis as unequal, says " the horns are sometimes

nearly of the same length;" Further on he observes " that some-

times accident or disease renders the front horn the shortest of the

two." Perhaps Capt. Harris had not such a good knowledge of

species as Sir Andrew Smith.
" The relative length of the horns varies a little in different indi-

viduals of R. bicornis ; but the hindermost one in both sexes is inva-

riably much the shortest, and in young specimens it is scarcely visible

when the other is several inches in length."

—

A. Smith.
" In R. keitloa the young have horns of equal length."

—

A. Smith.

3. Rhinaster. Black Rhinoceros.

Head short, high ; forehead convex ; nose rounded in front. Upper
lip with a central conical process. Horns two, unequal. Skin

smooth, not divided into shields by plaits. Skull short, high ; the

portion of the skull behind the hinder edge of the last or seventh

grinder not so long as the portion in front of it, the occiput erect,

the upper margin only slightly produced over it ; forehead concave,

shelving ; nasal bones on the sides convex, subspherical above,

rounded in front. Tooth-line curved, bent up at each end. Lower
jaw thick in front. Shoulder with a more or less developed hunch.

"Living in herds; a 'browser,' feeding on leaves and young

shoots of trees. It frequents forest and bush country, avoiding

grassy plains."

—

Kirk, P. Z. S. 1864, p. 655.

A. Horns cylindrical, conical, front recurved, hinder short ; head
short and high, swollen in front; upper lip subtruncate

;

shoulder-hump rudimentary. Rhinaster.

1. Rhinaster bicornis. Bovili. B.M.

Horns unequal, cylindrical at the base, and conical, blunt, the

hinder smaller, front recurved; shoulder-hunch rudimentary, neck-

grooves well marked. " Pale brown ;" upper lip truncated, scarcely

produced in the centre.

Rhinoceros horn. Parsons, Phil. Trans. 1742, 1743, t. 3. f. 3, 4.

Rhinoceros bicornis, Linn. S. N. i. 104; Sparrm. K. Vet. Akad.

Handl. 1778, t. 9 ; A. Smith, 111. Z. S. Africa, t. 2.

Rhinoceros bicorne du Cap, part., Giebel, 200 ; Cuvier, Oss. Foss.

ii. 29, t. 4. f. 7, t. 16. f. 10; Blainv. Osteogr. Onguligrades, t. 3, 4

(skull &c.).
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R. africanus, Desm. Mamm. 400 ; Harris, Portraits of "Wild Ani-

mals of S. A. 81, t. 11 (horns at p. 85) ; Duvernoy, Arch, du Mus.
vii. t. 8.

R. brucei, Blainv.

R. niger, Schinz, Syn, Mamm. 335.

Rhinaster bicornis. Gray; Gerrard, Cat. Bones B. M. 282.

In the British Museum there is the skull of a nearly adult animal.

In the Museum of the Royal College of Surgeons is a very fine

skull of an adult of this species (no. 2941), and the upper jaw co-

vered with skin (no. 2942) and with the two horns attached to it.

The horns are both circular at the base, and regular, conical, and blunt

at the tip.

Schinz, who compiled a Monograph of this genus, in his Synopsis

named a species R. niger, after Capt. Alexander's description of the

Black Rhinoceros in his * Travels into the Interior of South Africa.'

B. Nose rounded in front ; upper lip acute in the middle. Skull

:

—
face short— that is, from front of orbit to nasal, not so long as

from same jwint to occipital condyle ; nasal rounded in front.
Keitloa.

2. Rhinaster keitloa. The Keitloa or Ketloa. B.M.

Upper lip with a central prominence, acute ; horns elongate, hinder

compressed, sharp-edged, often as long as the front one, front one

rather compressed, recurved ; shoulder without any hunch ; skin

pale yellow brown ; skull short ; face short from front edge of the

orbit to the end of the nasal, not so long as from the front edge of

orbit to occipital condyle.

Var. 1. Keitloa. The horns of nearly equal length; the hinder

compressed, sharp-edged before and behind ; the front one rather

compressed, broad and flat in front.

Rhinoceros horn. Parsons, Phil. Trans. Ivi. 32, t. 2. f. 8, 9. B.M.
Rhinoceros ketloa or keitloa, A. Smith, Cat. S. A. Mus. p. 7,

1837; Illust. Zool. S. A. t. 1; Schinz, Syn. Mam. 337.

Rhinaster keitloa. Gray, List Mamm. B. M. ; Gerrard, Cat. Bones
B.M.

Var. 2. camperi. The horns both compressed and sharp-edged

in front and behind, the front one twice as long as the hinder ; upper
lip with acute central prominence.

Rhinoceros bicortiis capensis, P. Camper, Act. Petrop. 1777, ii.

193, t. 3, 4, 5, 6 (copied Blumenbach, Abbild. t. 7. f. «).

Rhinoceros bicornis (adult), Cuvier, Oss. Foss. ii. t. 4. f. 5 (skull

copied from Camper).
Rhinoceros , Sparrman, Voy. ii. t. 3.

R. camperi, Schinz, Syn. Mamm. ii. 335 ; Monogr. t. I.

Black Rhinoceros, Baker, Albert Nyanza, ii. 275; Nile Tributaries,

fig. at p. 365 (head and horns^.

Hab. South Africa (Dr. A. Smith's type i.i B. M.).
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I have not seen the skull of this species, nor do I know any spe-

cimen existing in museums, unless the one described by Camper
still exists.

" The length of the head of R. keitloa, in proportion to the depth,

is very different from that of R. hicornis. Upper lip distinctly pro-

duced ; inside of the thigh black. The horns are of equal length

and development in the young animal."

—

A. Smith.

This species is peculiar for the length of the hinder horn ; but

Schinz describes the front horn as very long, and the hinder short,

conical.

Peter Camper, in 'Act. Petrop.' (1/77, part 2, p. 193), described

the head of a two-horned Rhinoceros whicli he received from the

Cape of Good Hope. He figures the head and the skull in great

detail. The upper lip has a distinct central process, or prehensile

lobe; and the horns are both compressed and sharp-edged before

and behind, the front one is the longest and regularly curved, the

hinder well developed and elongate. The end of the nose of the

head and skull is rounded and not square, and the nasal bones are

not truncate, as in the skulls of R. simus in the British Museum.
I believe Camper's to be the first description of i2. keitloa of Dr. A.

Smith.

Schinz gave the name of R. camperi to a species which he says is

R. bicornis of authors, and which is figured by A. Smith under that

name in the ' Illustrations of South Africa ;' but he describes the front

horn as very long and recurved, and the hinder horn as small, tri-

quetrous, compressed ; while the hinder horn of R. bicornis is always

conical, subcylindrical, with a circular base. Schinz's R. camperi

appears to be a compilation from the figures of Sir A. Smith's R. bi-

cornis and Camper's description and figure of the head of R. keitloa.

P. Camper, in giving the figures of this species, properly made
the drawings like a diagram, without attending to the rules of per-

spective, so that the compass can be applied to any part. He gives

a particular name to these figures, and calls them Catograph.

In Camper's figure the length from the back edge of the seventh

molar to the front edge of the small intermaxillary is considerably

greater than the distance behind the hinder edge of the last molar to

the occipital condyle. In De Blainville's figure of R. simus, and in

the two specimens in the British Museum, the length from the hinder

edge of the seventh molar to the front edge of the small intermaxil-

lary is rather less, or about the length behind the hinder edge of

the seventh molar to the outer part of the occipital condyle.

The Keitloa is recognized as a species distinct from R. bicornis

by the tribes of natives ; they have a diflFerent name for the two

species.

If Cuvier had had a series of the skulls of R. bicornis, or had seen

a preserved specimen of the two animals, he would never have

thought that the skull figured by Camper was the adult of R. bi-

cornis. The skulls of the different species alter very little in form

during the growth of the animal, when they have passed the very

youngest, nearly foetal, state.
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4. Ceratotherium.

Head elongate, produced behi'nd ; forehead flat ; nose very broad,

square at the end ; upper lip bovine, rounded. Horns two, very

unequal, hinder small. Skin smooth, not divided into shields.

Shoulder with a well-marked hunch. Skull elongate; the portion

of the skull behind the hinder edge of the last or seventh grinder as

long as the one in front of it ; occiput erect, the upper margin much
produced behind the condyle ; forehead concave ; nose straight,

rounded ; nasal bones very broad, convex above, truncated, with a

sharp edge in front ; lower jaw thick, tapering in front ; molars

large; teeth line straight.

The skull of the very young animal has a very convex, nearly he-

mispherical prominence on the nasals, and is broad and rounded in

front ; but the prolongation of the hinder part of the skull is shown
in the foetal skull in which the milk-grinders are only just appear-

ing, the proportion of the hinder and anterior portion being nearly

the same as in the adult skulls ; the occiput is erect, without any
marked projecting crest.

"The first animal that disappears before firearms."

—

Kirk,

P. Z. S. IS64, p. (J55.

"Gentle and a 'grazer;' living in open plains, feeding on grass."—A. Smith,

1. Ceratotherium simum. Mahoohoo. B.M,

The front horn very long, slender, subcylindrical, recurved ; hinder

very small, conical ; nose broad, high, square. " Pale grey brown
;

shoulder, buttocks, and belly darker." The face of the skull from
the front edge of the orbit longer than the portion of the skull behind

this place.

Rhinoceros horn, Parsons, Phil. Trans. 1742, 1743, t. 3. f. 6

(front horn).

Rhinoceros simus, Burchell ; Blainv. Journ. de Phys. Ixxi. 163,

t. (head, horns bad) ; Cuvier, Oss. Foss. ii. 28 ; Burchell, Travels,

ii. 75; A. Smith, Zool. S. A. t. \\) (animal); Cat. S. A. Mus. 9,

1837; Blainv. Osteogr. OnguHgrades, t. 4 (skull &c.) ; Dnvernoy,
Arch, du Mus. vii. t, 2, 3 (skull), t. 8 (skull, junior); Sclater,

P. Z. S. 1864, p. 100.

R. burchellii, Desm. Mamm. 401.

R. simus (Chicore), A. Smith, Rep. 68, 1836; Harris, Sports in

S. Africa, p. 371.

R. camus, Ham. Smith; Griffith, A. K. v. 746.

Rhinaster simus. Gray, List Mam. B. M. 1840; Gerrard, Cat.

Bones B. M. 282.

? Rhinoceros gordonii, Blainv.

The Square-nosed or fJ^hite Rhinoceros (R. simus), Harris, Por-
traits of Wild Animals of S. A. 97, t. 19 (horns at p. 101).

White Rhinoceros or Witte Rhinaster, Colonists, Cape G. H.
Chickore or Mohoohoo, Bukeiana and Matabite.

Hub. South Africa {Burchell ; Br. A. Smith, tijpe spec. B. 31.) ;

Central Africa (Kirk).
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There is a well stuffed young specimen of this species in the

British Museum, and two skulls 0/ adult and two of very young
animals.

In the Museum of the Royal College of Surgeons is a very fine

adult skull of this species (no. 2960 a) with the two horns attached

to the skin. It was obtained from Mr. Gordon Cumming's collection.

It is 35 inches long from the end of the nasal to the occipital crest.

The front horn is very long, slender, straight, and recurved ; the

front edge of the horu is worn by the animal rubbing it on the ground.
De Blainville obtained, when he was in London, from Mr. Burchell

the drawing of the head of this species (engraved in the ' Journ. de

Physique') ; but the horns were added after it passed out of Bur-
chell' s hands, and are not the horns of the species.

In the British Museum there are two skulls of very young animals

of this species that were received with the adult skulls in the collec-

tion ; the milk-grinders are being formed, but could only just have

been seen through the gums. The skulls are elongate, subcylindrical,

and have a rounded nose, with a large nearly hemispherical promi-

nence near the end of the upper surface for the support of tlie front

horn. The grinders are very large compared with the size of the

skulls, and occupy a great part of the cavity of the mouth ; the hinder

one is placed in the centre of the length of the underside of the skull

from the nose to the condyles. The larger of these young skulls

(1003 b) is very like the smaller one, but there is a fourth grinder

being developed behind the third one ; it is not elevated above the

edge of the alveolus, and has no smooth enamelled edge. The small

first grinder is only very little more developed than in the smaller

skull. The line of grinders occupies 6^ inches. The intermaxil-

lary bones are deficient. The palate ends, as in the smaller skull,

in a line even with the back edge of the third grinder. The hinder

part of the skull has lengthened more rapidly than the part in front

of the edge of the palate. The nasal is slightly longer compared

with the length of the skull than in the smaller specimen ; they are

4i inches long, the entire length being very nearly 1 4 inches—that

is to say, nearly three-tenths of the entire length. The front of

the nasal is more dilated on the sides, and becoming broader and

more truncated as in the adult skulls.

The lower jaw of this specimen is considerably longer than the

other ; and there is little difference in the state of the teeth, except

that the second and third grinders on each side are higher out of

the gums, rather more worn on the edge, and the first and fourth

grinders are rather more developed and larger, the first on the two

sides not being quite equally developed, but one more exposed than

the other.

The smaller specimen (1003 e) has three grinders appearing ; the

smallest front one is least developed, hardly raised above the alveoli,

and not showing any smooth enamel ; the second and third grinders

are nearly equally developed, the ridges being high and edged with

enamel, the rest of the teeth are minutely rugulose ; the hinder

edge of the third grinder is on a line even with the front edge of the
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hinder nasal opening. The skull is 12 inches from the intermaxil-

lary to the convexity of the condyle; the teeth-line is 41- inches

long. Tlie facial portion (that is, the skull from the front of the

intermaxillary to the front edge of the internal nostril) is only two-
fifths of the entire length ; it is the same length as from the front

edge of the internal nostril to the suture between the basisphenoid

and the basioccipital bone. Length from intermaxillary to front

edge of internal nostril or end of palate 4 inches 7 lines, from end
of palate to convexity of occipital condyle 7| inches. The inter-

maxillary of one side is lost ; the other has a narrow lower edge,

not showing any appearance of cutting-teeth. The nearly hemi-
spherical prominence on the nose is hollow, with thin even parietes

;

the cavity extends far back, and is open behind. The face, from
end of nasal to the front edge of the orbit, is shorter than the

part of the skull behind it, being from front end of nasal to front

edge of orbit 5 inches 4 lines, from front edge of orbit to occi-

pital crest 7 inches 2 lines. Nasal bones short and broad, being

about two-sevenths of the entire length of the skull to the occipital

crest

.

The lower jaw shows four grinders and a cavity behind the fourth
;

the second and third grinders are most developed, raised above the

alveolus, and furnished with a smooth enamel edge ; the first small

grinder is just showing, as is also the case with the fourth grinder,

which is rather more developed than the front one ; neither of these

teeth is raised above the edge of the alveolus. The front edges

marked with two or three series of small circular pits ; but no cutting-

teeth are visible.

In the Free Museum at Liverpool is the head of a large speci-

men, collected by Mr. Burke in Lord Derby's exploring party. The
skin of the head is stuffed, and the skull kept separate.

An adult skull without the lower jaw is in the Museum of the

London Missionary Society in Bloomfield Street, London, E.G., that

was obtained by the Rev. John Campbell.
The Rev. John Campbell gives a figure of the head of this animal

before the skin was removed in his work entitled ' Travels in South
Africa, Second Mission' (2 vols. 8vo, London, 1822), where it is

called the " head of a Unicorn killed near the City of Mashow "

(plate at p. 294 of the second volume). The artist has added a
regular series of nearly equal-sized square teeth all along both
jaws.

This figure is copied in Froriep's ' Notizen' for 1822, at vol. ii.

p. 98 ; and a notice of the skull is given at p. 152 of vol. i. of the

same journal.

2. Ceratotherixjm oswellii. Kobaaba. B.M. (horn).

The front horn very long, thick at the base, bent back and then
forward at the end, the front of the tip worn flat.

Tres-grande come de Rhinoceros, BufFon, N. H. x. t. 8. f. .0.
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Rhinoceros horn. Parsons, Phil. Trans. 1/42, 1743, t. 3. f. 6.

Rhinoceros oswellii. Gray, P. Z. S. 18.53, p. 46, f. (horn) ; Ann.
and Mag. N. H. xv. 145.

Rhinoceros oswelli, Andersson, Lake Ngami, p. 386, f. (head),

p. 388, f. (horn).

Kobaaba, Baines, Land and Water, July 28, 1866, f.

Hab. South Africa.

I have not seen the skull of this species, and I do not believe there

is one in any European. Museum.
Camper probably knew R. oswellii. He observes, " Cornu ante-

rius A D in hoc specimene incurvum adeo fuit ut alterum E F H,
tamquam inutile reddiderit. Verum non ita in omnibus

;
possideo

alterius cranii partem, cujus cornu anterius rectum, et antrorsum
inclhiatum est."

—

Camper, I. c. 186.

Mr. Baines gave a foetus of the Kobaaba to the Royal College

of Surgeons (killed 3rd of June, 1862). He has shown me a series

of drawings of the recently killed Kobaaba. One group represents

the R. simus and R. oswellii side by side. The horns of the two
are very different in appearance.

Mr. Baines says Mr. Chapman was informed by the natives that

they had never seen a young Kobaaba= R. oswellii. Mr. Baines

says that it is possible that the horn, being worn away at the end by
the constant friction on the front as it passes through the bushes,

may bend forward in the older specimens. The Kaffirs make the

horns of the cattle bend by scraping them on the sides towards

which they wish them to turn.

Schinz gives the name of niger to the Rhinoceros horn figured by
Andersson ; but he describes it as curved back, in the same words as

he described the horns of the other African species.

Camper compares the labial process to a finger, and says it is not

unlike the lobe at the end of the trunk of the Elephant.

See M. F. Fresnel's "Sur I'existence d'une espece unicorne de

Rhinoceros dans la partie tropicale de I'Afrique" (Comptes Rendus,
xxvi. 1848, p. 281). See also A. Smith's ' lUust. Zool. S. A.' t. 1,

where he says the natives mention a one-horned African species.

in. Skin smooth, even. Skull ? Internasal bony, short ; the

nasal, internasal, and the intermaxillaries united into one mass.

Asia and Europe, fossil.

5. C(ELODONTA.

Nose with two horns. Skull elongate ; face rather produced

;

nasal bones broad, rounded in front ; cutting-teeth none ; intermax-

illaries very short ; internasal bony, uniting the nasals, the inter-

maxillary, and maxillae into one mass. Asia, Europe, Africa.

Rhinoceros a narines cloisonnees, Cuvier, Oss. Foss. ii. 64.

Coelodonta, Brown, 1831.
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CCELODONTA PALLASII.

Rhinoceros, Pallas, Acta Acad. Petrop. 1/77, ii. 210, t. 9 ; Nov.

Com. Petrop. xiii. 4 4 7, t. 9, 10.

Rhinoceros tichorinus, Cuvier, Oss. Foss. ii. 64, t. 7. f. 1 (skull),

t. 8, 9, 11, 14 (bones) ; Blainv. Osteogr. t. 13 (from Pallas).

R. pullasii, Desm. Mam. 402.

R. antiquitatis, Blainv.

Rhinoch-os de Siberie, Cuv. Ann. Mus. xii. 19, t. 1, 3, 4.

Hub. Siberia, in the ice ; Fossil, Himalaya &c.

The following measurements are given in inches and lines, taken by

a pair of callipers ; so they are a straight line (or chord) from point

to point indicated, and not a line over or along the surface. I be-

lieve thev are sufficient for all zoological purposes ; but it is the

fashion of some zoologists and comparative anatomists to give mea-
surements with three, and sometimes even four places of decimals,

this arising from their taking a metre, about 39 inches, for the

unit, which requires one decimal place for any measured or part of a

measured inch or space under 39 inches, two for any similar mea-

surement under 4 inches, and three for any under 5 lines. Others,

to avoid this evil, write of 20 or 130 mm. (millimetres) ; but this is

as inconvenient, as the latter unit is as much too small as the other

is too large.

On pointing out this evil to a naturalist, who has published long

tables with such admeasurements, he replied, did it not look very

scientific ? I fear, unfortunately, there is a desire to mystify general

readers, and a quackery in natural history as in other less ennobling

studies.

I have never yet met with a naturalist, even German or French,

that could show me the size of a bone marked in the French metrical

system ; few cannot do this with considerable accuracy when marked

in inches or feet. The having a measurement of well-known different

lengths, as yards, feet, inches, or lines, which bear a relation to some

parts of our own bodies, is a great advantage not found in the me-
trical system.
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APPENDIX.

LIST OF ADDITIONS TO THE SOCIETY'S MENAGERIE

DUEING THE YEAR

1867.

Jan. 4. 1 Indian Civet. Viverricula indica (Geoff.), Purchased.
1 Ocelot. Felis pardalis, Linn. Purchased.
2 Mexican Guans. Penelope purpurascens, Wagl. Purchased.

5. 1 Serval. Felis serval, Schreh. Presented by Mrs. Duncan
Campbell.

8. 1 Common Badger. Meles taxus (Schreb.). Presented by Henry
Elwes, Esq., F.Z.S.

1 Emu. DromcEus nov(B-hollandice, Vieill. Presented by Money
Wigram, Esq., F.Z.S.

9. 1 (? Upland Goose. Chloephac/a magellanica (Gm.). Purchased.
14. 1 St. John's Monkey. Macacus sancti-johannis, Swinhoe. Pur-

chased.

17. 1 Formosan Pig. Sus taivamis, Swinhoe. Presented by —
Gregory, Esq., H.M. Vice-Consid at Tamsuy.

23. 1 pair of Black-winged Peafowl. Pavo nigri2Jennis, Sclater.

Presented by Charles Clifton, Esq., F.Z.S.

1 pair of White Peafowl. Pavo cristatus, Linn., var. alba.

Presented by Charles Clifton, Esq., F.Z.S.

1 pair of Common Peafowl. Pavo cristatus, Linn. Presented
by Charles Clifton, Esq., F.Z.S.

24. 1 Vulpine Phalanger. Phalangista vulpina (Shaw). Born.
25. 1 Common Bittern. Botaurus stellaris (Linn.). Presented by

the Rev. Benjamin Ruck Keene.
28. 1 Regent Bird. Sericulus chrysocephalus. Presented by Dr.

crueller, C.M.Z.S.
1 (? Formosan Deer. Cervus taivamis, Blyth. Purchased.
1 Turtle. Chelonia imbricata, Schw. Purchased.

29. 1 Common Bittern. Botaurus stellaris (Linn.). Presented by
the Rev. R. Smith.

1 c? Emu. Dromceus novce-hoUandifS, Vieill. Received in ex-
change.

30. 1 Macaque Monkey. Macacu^s cynomoJgtis (Linn.). Presented
by Mrs. Smith."^

Proc. Zool. Soc— 1867, No. LXVI.
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Feb. 1. 1 Long-eared Owl. Otus vulgaris, Flem. Presented by Edward
Greey, Esq., F.Z.S.

2. 1 Pig-tailed Monkey. Macacus nemestrinus (Linn.). Presented

by Douglas Marsh, Esq.

3. 2 Yellow-footed Rock-Kangaroos. Petrogale xanthopus, Gray.
Born.

5. 1 Naked-tbroated Cotinga. Chasmorhynchis nudicollis (Vieill.).

Presented by Dr. John A. Palin, C'.M.Z.S.

1 Kagu. Hhitiochetusjubatus, Verr. et DesMurs. Purchased.
2 Green-tailed Lories. Lorius chlorocercvs, Gould. Purchased.

6. 1 Grey-cheeked Monkey. Cercocehtis alhigena (Gray). Pre-
sented by Capt. James Erskine, R.N., of H.M.S. ^ Speedwell.'

1 Maugabey Monkey. Cercocebus eefhiops (Kuhl). Presented
by Capt. James Erskine, R.N., of H.M.S. ' Speedwell.'

1 Vivemne Cat. Felis viverruta, Bennett. Pm-chased.

8. 1 Cinereous Sea-Eagle. Haliaekts alhicilla (Linn.). Presented

by A. Pryor, Esq.

9. 1 Vervet Monkey. Cercopithecus lalandii, Is. GeoiF. Received
in exchange.

11. 1 Macaque Monkey. Macacus cynomolgus (Linn.). Presented
by W. W. Cowslade, Esq.

1 Moovuk. Casuarius bennettii, Gould. Presented by Commander
Sir W. S. Wiseman, R.N., H.M.S. 'Cura9oa.'

2 Australian Cranes. Grus australasiana, Gould. Presented by
Commander Sir W. S. Wiseman, R.N., H.M.S. ' Cura9oa.'

2 Bronze--n'inged Pigeons. Phaps chalcoptera (Lath.). Presented

by Commander Sir W. S. Wiseman, R.N., H.M.S. 'Cura9oa.'

2 Spotted-eared Owls. Btibo maculosus (Vieill.). Presented by
Commander Sir W^. S. Wiseman, R.N., H.M.S. ' Cura9oa.'

1 Chacma Baboon. Cynocephalus porcarius (Bodd.) Presented

by J. Gurney Ilawes, Esq.

1.3. IKangarooRat. Bettongia— ? PresentedbyC. J. Foljambe,Esq.
15. 2 Senegal PaiTots. Poeocephalus senegalensis (Linn.). Presented

by Capt. Maule.
16. 1 Banded Ichneumon. Herpestes fasciatus, Desm. Presented

by Mrs. Keep.
21. 1 Bonnet-Monkey. Macacus radiatus (Shaw). Presented by

Col. Clinton.

22. 1 pair of Russian Bullfinches. Pyrrhula rubicilla, Pall. Pur-
chased.

25. 1 Macaque Monkey. 3facacus cynomolgus (Linn.). Presented

by W. Burney Wood, Esq.

26. 1 pair of Yarrell's Curassows. Crax carunculatus, Temm. Re-
ceived in exchange.

28. 1 Great Kangaroo. Macrojms giganteus (Shaw). Born.

1 Barred Owl. Syrnium nebulosum (Forst.). Presented by A..

Downs, Esq., C.M.Z.S.

1 Canada Jay. Perisoreus canadensis (lAmi.^. Presented by A.

Downs, Esq., C.M.Z.S,
1 Dusky Duck. Anas obscura, Gm. Presented by A. Downs,

Esq., C.M.Z.S.
1 Rose-breasted Grosbeak. Hedymeles ludovicianus (Linu.).

Presented by A. Downs, Esq., C.M.Z.S.
1 Lineated Buzzard. Buteo lineatus (Gm.). Presented by E. C.

Newcombe, Esq.
1 Common Kestrel. Tinmmadtis alaudaritis, Briss. Presented

by E. C. Newcombe,Esq.
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Mar. 3. 3 Common Boas. Boa constrictor, Linn. Presented by Robert
Goodwin, Esq., of Pernambuco.

4. 1 Vervet Monkey. Cercopithecus lalandii, Is. Geoff. Purchased.

1 Black-faced Spider Monkey. Ateles ater, F. Cuv. Purchased.

1 Kaleege. J^uplocamus melanotus (?). Received in exchange.

5. 1 Love-bird Parrakeet. A(japnrnis pitllaria (Linn.). Presented

by Miss Armitstead.
6. 1 Barbary Ape. Iiiuus sylvanus (Linn.). Purchased.

1 ]Moustache-]Monkey. Cercointhecus ceplms, Erxl. Purchased.
2 Mona Monkeys. Cercopithecus mona, Erxl. Purchased.
2 Prairie Marmots. Arctomys ludovicianus, Ord. Purchased.
1 Boatbill. Cancroma cocMearia, Linn. Purchased.
1 Superb Tanager. Calliste fastuosa (Less.). Purchased.
] Black Lemur. Lemur niyer, Geoff. Purchased.
1 Black-fronted Lemur. Lemur nigrifrons, Geoff. Purchased.
1 Yellow-fi-onted Lemur. Lemurjlavifrons (Gray). Purchased,

7. 1 Cuvier's Podargus. Podaryus cuvierii, Vig. et Ilorsf. Pur-
chased.

8. 1 c5' African Sheep. Ovis (tries, Linn., var. Born.

9. 1 Crested Guan. Poielope cristata, Gm. Presented by Lady
Cust.

1 Greater Sulphur-crested Cockatoo. Cacatua galerita (Lath.).

Deposited.

11. 1 Concave-casqued Hombill. Buceros bicoi-nisyhm-a. Purchased.
1 Grey Crow. Strepera anaphonensis (Tenim.). Purchased.

1 Carpet-Snake. Morelia varieynta, Gray. Purchased.
1 Hawfinch. Coccothraustes imlyaris (Briss.). Purchased.

15. 1 c? Cashmere-shawl Goat. Capra kircus, Linn., var. Born.
17. 1 S Giraffe. Camelopardcdis yiraffa, Gm. Born.

18. 1 5 Cashmere-shawl Goat. Capra hircus, Linn., var. Born,
1 Peruvian Boa. Boa eques, Evd. et Soul. Presented by Prof.

Wm. Nation, of Lima, C.M'^Z.S.

19. 1 Ursine Dasyure. Dasyurus ursimis (Harr.). Purchased.
1 Nutcracker. Nucifraya caryocatactes, Briss. Purchased.

20. 1 Short-headed Phalanger. Belidcus breviceps (Waterh.). Born.
2 Raccoons. Procyon lotor (Linn.). Presented by Henry Jubber,

Esq., F.Z.S.

1 Iceland Falcon. Falco islandicus, Briinn. Purchased.
22. 3 Wood-Pigeons. Columba palumbus, Linn, Presented by Ro-

bert H. Mitford, Esq.

2 Turtledoves. Turtur auritus, Ray. Presented by Robert H.
Mitford, Esq.

2 Hybrid Turtledoves. Turtur auritus and T. risorius. Presented
by Robert H. Mitford, Esq.

23. 1 Seychellean Tortoise. Ste)-noth(prus subniyer, Gray. Presented
by Edward Newton, Esq., C.M.Z.S.

25. 1 White-headed Sea-Eagle. Haliaetus leucocephalus (Linn.).

Presented by — Whittle, Esq.
1 Bonnet-Monkey. Macacus radiatus (Shaw). Presented by

Mrs. Lea.

1 Australian Thick-knee. CEdicnemus yraUarius (Lath.). Re-
ceived.

26. 1 Wanderoo Monkey. Macacus silenus (Linn.). Presented by
General Sir Henry G. A. Taylor, F.Z.S.

3 Wild Turkeys. Meleayris yallopavo, Linn. Purchased.
29. 1 Talapoin Monkey. Cercopithecus talapoin, Erxl. Presented

by the Rev. Dan. Greatorex.
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Mar. 29. 1 Pallas's Paradoxure. Paradoxtirus jmllasii, Gra,y . Presented
by R. R. Liddle, Esq.

1 Masked Paradoxure. Paradoxurus larvatus, Gray. Purchased.
1 young male Orano-Utan. Sitnia satyrus, Linn. Deposited.

1 pair of American Bisons. Bison americanus (Gin.) . Deposited.

30. 1 Lesser Sulphur-crested Cockatoo. Cacatua sulphurea (Gm.).
Presented by Miss Atkinson.

1 pair of Goosanders. 3Iergus merganser, Linn. Purchased.

April 2. 2 Wood-Pigeons. Columha palumhus, Linn. Presented by
Thomas Worthington, Esq.

1 Turtledove. TuHur auritus, Ray. Presented by Thomas
Worthington, Esq.

1 "White Dove. Turtur risorius (L.), var. alba. Presented by
Thomas Worthington, Esq.

3. 1 c5' Yak. Bos grunniens, Linn. Born.
1 Coati (Red variety). Nasua nasica (Linn.). Presented by

the Earl of Dundonald.
1 Spotted Eagle. Aquila ncevia (Gm.). Purchased.
1 Chestnut-bellied Squirrel. Scmrus castaneoventris. Purchased.

4. 4 Common Adders. Pelias bertis, Men'. Presented by Dr.

Brushfield.

8. 3 Moorhens from the Island of St. Denis, Seychelles. Gallinula

chloropus, Linn. Presented by Edward Newton, Esq., C.M.Z.S.
1 Painted Dove. Tartur picturatus (Temm.). Presented by

Edward Newton, Esq., C.M.Z.S.
1 Praslin Parrakeet. Coracopsis barklyi, Newton. Presented

by Swinboume Ward, Esq., Civil Commissioner of Seychelles.

9. 1 Lyre-Bird. Menura snperba, Dav. Purchased.
2 Varied Hemipodes. Turnix varia (Lath.). Purchased.

10. 2 Brush Turkeys. Talegalla lathami, Gray. Presented by F. J.

Owen, Esq.

1 Yellow-shouldered Weaverbird. Fentheria macroura (Gva..).

Purchased.
11. 1 Bonnet-Monkey. Macacus radiatus (Shaw). Presented by

Miss Lockhart.

2 White Rats. Mus decumanus, Linn. Presented by — Vau-
drey, Esq.

12. 2 Kingfishers. Alcedo ispida, Linn. Purchased.
13. \ (S Eland. Oreas canna (Pall.). Born.

2 ($ Formosan Deer. Cervus taevanus, Blyth. Purchased.

15. 1 Pig-tailed Monkey. Macacus nemestrinus (Linn.). Presented

by W. D. Garside, Esq.

3 Green-winged Doves. Chalcophaps indica (Linn.). Presented

by W. D. Garside, Esq.

1 Marimonda Spider Monkey. Ateles behebuth (Briss.). Re-
ceived in exchange.

1 Leadbeater's Cockatoo. Cacatua leadbeateri (Vig.). Re-
ceived.

16. 1 5 .Japanese Pig. Smleucoinystax,Tem.va.. Presented by Messrs.

Vanner, Prest, and S}i:h.

17. 2 Proteus. Proteus anquinus (Shaw). Presented by Major
R. H. H. Jary, F.Z.S.

21. 2 Stump-tailed Lizards. Trachydosaurus rugosus, Gray. Pur-

chased.

24. 1 Bennett's Wallaby. Haimatunis bennettii, Waterh. Born.

25. 1 Boatbill, Cancroma cochlearia, Linn. Received in exchange.
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Apr. 25. 2 Ka-Ka Parrots. Nestoi- hypopolms (Forst.). Preseuted by the

Acclimatization Society of Canterbury, New Zealand.

27. 1 Dingo Dog. Canis dingo, Blumenb. Presented by James
Anderson, Esq.

2 Seed-eaters. Crithagra — . Presented by Miss Charlotte

Boyle.

1 West-African Lark. Presented by Miss Charlotte Boyle.

3 West-African Weaverbirds. Presented by Miss Charlotte

Boyle.

1 Caracal. Felis caracal, Schreb. Purchased.
39 Mud-Frogs. Pehbates fuscus. Eeceived in exchange.

29. 4 Maja Finches. Munia maja (Linn.). Purchased.

4 Javan Maja Finches, Munia ferruginea (Sparrm.), Pur-
chased.

4 pairs of Unaulated Pari'akeets. Melopsittacus tmdtdattis (Sbaw).
Purchased.

12 Common Teal. Querquedula ci-ecca (Linn.). Purchased.

1 Garganey Teal. Querquedula circia (Linn.). Pm-chased.

12 Fournier's Capromys. Capromys jnlorides, Say. Presented

by Francis Fesser, Esq., of Havana, Cuba.
1 Frugivorous Bat. Pteropus argentatus, Gray. Purchased.

30. 1 Markhoor. Capra megaceros, Hutton. Born.

1 Viscacha. Lagostomus trichodactglus, Brookes. Bom.
1 Marmoset Monkey. Hapale jacchus (Linn.). Presented by

Miss Amy Chester.

2 pairs of Black-bellied Sand-Grouse. Pterocles arenaritis,

Pall. Presented by Capt. E. C. Beavan, H.M.I.A., C.M.Z.S.

1 Spur-Tvinged Goose. Plecfropterus ganibensis (Linn.). Pre-

sented by Mrs. Compton Robert.

2 pairs of Many-coloui-ed Parrakeets. Psephotus multicolor

(Brown). Purchased.
6 Spotted Salamanders. Salamandra macidosa (Linn.). Pre-

sented by F. Coleman, Esq.
4 Green Tree-Frogs. Hgla viridis. Presented by F. Coleman,

Esq.
1 Natterjack Toad. Bufo calamita, Laur. Presented by F.

Coleman, Esq.

May 1. 1 Black Rat. Mus raftus, Linn. Presented by Miss Smee.
2. 1 Green Monkey. Cercopithecus cuUitrichus, Is. Geoff. Pre-

sented by Henry M. Spalding, Esq.

2 Virginian Colins. Ortyx virginianus (Linn.). Presented by
L. H. Smith, Esq.

1 St. Helena Seed-eater. Crithaqra buti/racea (Linn.). Pre-
sented by Capt. R. C. Beavan,' H.M.LA., C.M.Z.S.

1 Red-headed Weaverbird. Euplectes madaqascariensis (Linn.).

Presented by Capt. R. C. Beavan, H.M.LA., C.M.Z.S.
4 Indian Siskins. Chrysomitris spinoides (Vig.). Presented by

/ Capt. R. C. Beavan, H.M.LA., C.M.Z.S.
3. 1 Napu Musk-Deer. Tragulusjavanicus (Pall.). Purchased.

7 Swinhoe's Pheasants. Ijuphcamus su-inhoii, Gould. Hatched.
4. 2 Yarrell's Curassows. Crax carunculatus, Temm. Presented

by Ed. Thornton, Esq., H.B.M. Minister, Rio de Janeiro.

1 Razor-billed Curassow. Pauxi mitu (Linn.). Presented bv
Ed. Thornton, Esq., H.B.M. Minister, Rio de Janeiro.

2 Cayenne Lapwings. VaneUus cayenncnsis, Gm. Presented by
George Wilkes, Esq.
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May 4. 1 Indian Civet Cat. Viverricula indica (Geoff.). Presented by
H. Morgan, Esq.

1 Common Wolf. Canis lupus, Linn. Presented by— Bolckow,
Esq.

4 Fishes from Calcutta. Presented by Capt. Gideon.
5. 3 Variegated Sheldrakes. Casarca varicguta (Gm.). Hatched.

1 Chestnut-bellied Squirrel. Sciurus castaneiventris, Gray.
Purchased.

6. 1 Common Adder. Pelias berus, Merr. Presented by Edgar E.
Larking, Esq.

1 S Ground-Hornbill. Bucorvus abyssinicus (Gm.). Presented
by Charles B. Mosse, Esq.

1 Spui'-winged Goose. Fledroptents gambensis (Liim.). Pre-
sented by Charles B. Mosse, Esq.

7. 1 Bennett's Wallaby. Halmaturiis bennettii (Waterh.). Born.
1 Black Eat. Mus rattns, Linn, (from Jamaica). Presented by

W. T. Hearn, Esq.

1 pair of Saffron Finches. Sycalis brasiliensis (Gm.). Pur-
chased.

2 Common Hares. Lepus Hmuhis, Linn. Presented by Dr.

R. R. SeweU.
8. 1 5 Eland. Oi-eas canna (Pall.). Bom.

2 Indian Porcupines. Ilystrlx Jeticiira, Sykes. Born.
2 Common Adders. Pelias bents, Merr. Presented by Dr.

Brushfield.

9. 1 Black-necked Swan. Cygntis nigncolKs (Gm.). Hatched.
1 Macaque Monkey. Macactis cynomolgus (Linn.). Presented

by C. E. Gill, Esq.

1 Slow Loris. JVyctieebus tardigradus (Linn.). Presented by
John R. Forrester, Esq.

10. 5 Dusky Ducks. Anas obsewa (Gm.). Hatched.
1 Young Chacma Baboon. Cynocephalus porcaritis (Bodd.).

Presented by Thomas Lancaster, Esq.
1 Turtledove. Turtur auritus (Ray). Presented by Dr. Page.

11. 1 5 Banksian Cockatoo. Calyptorhynchus banksii (Lath.). De-
posited.

2 Eyton's Tree-Ducks. Dendrocygna eytonii (Gould). Presented
Dr. Geo. Bennett, F.Z.S.

1 5 Australian Bustard. Otis australis, Gray. Presented by
Dr. Geo. Bennett, F.Z.S.

2 Beautiful Parrakeets. Psephotus ptilcherrimzts, Gould. Pur-
chased.

1 Yellow-fronted Lemur. Lemur Jlavifrons, Gray. Pur-
chased.

1 Boa. Boa — ? Presented by Dr. John A. PaUn, C.M.Z.S.
2 Wedge-tailed Eagles. Aquila audax. Lath. Presented by

the Commissioners of South Australia to the French Exhi-
bition.

1 Australian Thick-knee. QSdicnemus grallarius (Lath.). Pre-
sented by the Commissioners of South Australia to the French
Exhibition.

1 Black-faced Kangaroo. Macropiis melanops, Gould. Presented

by the Commissioners of South Australia to the French Ex-
hibition.

1 Derbyan Wallaby. Halmatunis derbianus. Gray. Presented
by the Commissioners of South Australia to the French Ex-
hibition.
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May 11. 1 pair of Hairy-nosed Wombats. Phascohmys latifrons, Owen.
Presented by the Commissioners of South Australia to the

French Exhibition.

13. 2 Common Crowned Pigeons. Goura coronata (Linn.). Pre-
sented by Mrs. Bacon.

1 pair of Common Sheldrakes. Tculorna vidjianser, Flem, Pur-
chased.

14. 1 Jelarang Squirrel. Sciunts bicolor, Sparrm. Presented by
Mrs. Williams.

3 Leaf-green Tree-Frogs. JTi/kt phyUochroa,G[mther. Purchased.
2 Hooded Night-Herons. Nycticorax cucullatus (Licht.). Piu'-

chased.

1 Himalayan Bear. TJrsiis tibetanus, F. Cuv. Deposited.

15. 1 pair of Egyptian Geese. Chenalopex eeyi/ptiacus (Bviss.). Pre-
sented by Frederick Powell, Esq.

1 pair of Common Geese. Anser ferns, Linn., yar. do7nestica.

Presented by Frederick Powell, Esq.

1 (S Cuvier's Gazelle. Gazella cuvierii, Ogilby. Presented by
Rear-Admiral Sir William Hall.

1 Common Sturgeon. Acipenser sturio, Linn. Presented by
Thomas Grove, Esq.

17. 2 Grey Ichneumons. Herpestes grisens, Geoff. Presented by
S. H. Browne, Esq., 77th Regiment.

1 Oiu'ebi Antelope. Oreotragiis scoparius (Schreb.). Presented

by Charles B. Mosse, Esq.

18. 1 (5' Cashmere-shawl Goat. Capra hircus, Linn., var. Bom.
3 Ruddy-headed Geese. CJiloqihac/a rubidiceps, Sclater. Hatched.
7 Ruddy Sheldrakes. Casarca rutila (Pall.). Hatched.

19. 1 $ Barbary Deer. Cervus barbarus, Benn. Born.

21. 2 Spotted Hyaenas. Hycena crocuta, Erxl, Presented by Jose
Manuel de Freitas Branco, Esq.

22. 2 Black Squirrels. Sciurus niyer, Linn. Presented by C. Leve-
son Lane, Esq., Royal Fusiliers.

1 Grey Squirrel. Sciurtis cinereus, Linn. Presented by C.
Leveson Lane, Esq., Royal Fusiliers.

23. 1 Gray's Jerboa Kangaroo. Bettongia grayi, Gould. Born.
3 Ashy-headed Geese. Chloephciga poliocepTiala, Gray. Hatched.
2 Palm-Squirrels. Sciurus palmarum^ Linn. Presented by Mrs.

Tytler.

12 Green Lizards. Lacerta viridis, Linn. Presented by —
Tollemache, Esq.

24. 13 American Turkeys. Meleagris gcdlopavo, Linn. Hatched.
25. 1 Silky Monkey. Hapale rosalia (Linn.). Presented by Colin

A. Campbell, Esq.

26. 8 Lineated Pheasants. Miphcamus Kneatus (Lath. MS.).
Hatched.

7 Pallas's Eared Pheasants. Crossoptilon auritum (Pall.).

Hatched.
1 Purple Kaleege. Euplocamvs Iwrsjieldii, Gray. Hatched.
1 Chacma Baboon. CynocepJiahis po?'ca7'ius (Bodd.). Deposited.

27. 1 Yellow-rumped Parrakeet. Platycercus Jlaveolus, Gould.
Pcurhased.

1 Long-wanged Kite. Milvtis isurus, Gould. Purchased.
2 Tasmanian Jerboa Kangaroos. Bettongia apicalis, Gould.

Purchased.
1 Spotted-tailed Dasyure. Dasyurus maculatus (Shaw). Pur-

chased.
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Mav 27. 1 Young Brown Howler. Mi/cetes ursinus (Humh.) . Purchased.

2 Red-billed Tree-Ducks. Dendrocyqna autumnalis (Linn.).

Presented by Capt. J. M. Dow, C.M.Z.S.

28, 2 Land-Tortoises. Presented by C. A. Fairbridge, Esq.

3 Allen's PorphjTios. Porpht/rio allemi, Thomp. Purchased.

29. 1 Egj'ptian Lizard. Uromastiv sjmdpes (Daud.). Presented by
John D. Carniichael, Esq.

31. 2 Rufous Tinamous. Rhytichotus rtifescens (Tev^va..'). Hatched.

1 Macaque Monkey. Macacus cynomolgus (Linn.). Presented

by Francis N. Smith, Esq.

1 Blue-crowned Conure. Conurus ham&rrhous, Spix. Deposited.

June 1. 4 Liipeyan Pheasants. Lophophorusimpeyanus(h&th..^. Hatched.

3. 1 $ Sambur Deer. Cervits anstofeNs, Cuv. Born.

2 Chimpanzees from the Congo. Troglodytes niger, Geoflf. Pur-
chased.

1 Weeper Capuchin. Cebtis capucinus, Geoif. Received in ex-

change.

4. 4 Ruddy-headed Geese. Chloephaganibidiceps, Sclaier. Hatched.

3 Mauge's Doves. Geopelia mauycei (Temm.). Purchased.

1 Quebec Marmot. Arctomys empetra (Schreb.). Received in

exchange.

1 Kinkajou. Cei-coleptes caudivohulus (Pall.). Presented by
Capt. A. Ruck Keene.

5. 1 Black Francolin. Fraiicolinus vulgaris, Steph. Received in

exchange.

6. 1 Burchell's Zebra. JEquus hurcltellii, Gray. Born.

1 c? Canadian Beaver. Castor canadensis, Kuhl. Purchased.

1 Demoiselle Crane. Anthropoides virgo (Linn.). Purchased.

1 Trumpeter Swan. Cygnus buccinator, Rich. Purchased.

2 Fulvous Tree-Ducks. Dendrocygna fulva (Gm.). Purchased.

1 Rosy-billed Duck. FuJigida peposaca (yiiiill.). Purchased.

2 White-backed Bateleur Eagles. Helotarsus ecaudatus (Daud.),

var. leuconota. Purchased.

2 Waxwings. Ampelis garruhis (Linn.). Purchased.

1 Arabian Bustard. Otis arabs. Less. Purchased.

1 Senegal Bustard. Otis senegalensis, Yieill. Purchased.

2 Ring-necked Parrakeets. Palaornis torquata (Linn.). De-
posited.

7. 1 Bahama Duck. Poecilonetta bahamensis (Linn.). Deposited.

8. 1 (^ Japanese Deer. Cervus siJ;a, Temm. Born.

6 Summer-Ducks. Aix sponsa (Linn.). Hatched.

, 10. 5 Australian Wild Ducks. Anas superciliosa, Gm. Hatched.

11. 7 Black-backed Kaleeges. Euplocamm melanotus (Bhi;h).

Hatched.

1 Japanese Pheasant. Phasianus versicolor, Vieill. Hatched.

3 Common Chameleons. Chamaleon vulgaris, Daud. Presented

by E. W. Underwood, Esq.

12. 9 Wild Turkeys. Meleagris galloparo, Linn. Hatched.

6 Great Cyclodus Lizards. Cyclodus gigas (Bodd.). Bora.

1 Peregrine Falcon. Falco peregrinus, Linn. Presented by the

Rev. J. Climenson.

1 Hobby. Hypotriorchis subbuteo (Linn.). Purchased.

14. 9 Pallas's Eared Pheasants. Crossoptilon auritum (Pall.).

Hatched.

1 pair of Bennett's Wallabies. Halmaturus bennettii, Waterh.

Presented by William Euduby, Esq.
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June 14. 1 pair of Black Swaus. Cyynns atratus, Lath. Presented by
John P. Gassiot, Esq., jun., F.Z.S.

1 pair of Forinosan Deer. Cervus taevamis, Blyth, Presented

by John Fleming, Esq., F.Z.S.

2 Common Kingfishers. Alcedo ispida, Linn. Presented by
Capt. C. A. Delmar.

1 Long-billed Butcherbird. Barita destructor, Temm. Pur-
chased.

1 Pennant's Parrakeet. Platt/cercus pennwdii (Lath.). Presented
by Dr. Mueller, C.M.Z.S.

15. 1 Fitzinger's Snake. O.vyrrhopus Jitzingeri. Presented by Prof.

Nation, of Lima, C.M.Z.S.
17. 1 Black-fronted Spider Monkey. Ateles frontatus, Gr&y. Pur-

chased.

1 Dorsal SquiiTel. Sciuiiis dorsalis, Gray. Pitrchased.

1 Common Cormorant. Phalacrocorax curho, Linn. Presented

by Capt. Salvin.

18. 2 Impevan Pheasants. Lnphophon/s impei/anus (Ijath.). Hatched.
1 Levaillant"s Amazon. C'hrysotis levaUIantii, Gray. Presented

by C. M. Jones, Esq.

7 Green Woodpeckers. Picus viridis, Linn. Purchased.
19. 1 pair of Equine Deer. Cervus equimis, Cuv. Purchased.

1 Capybara. Hydrochcenis capyhara, Erxl. Purchased.
1 Golden Tiger-Cat. Felis aurata, Temm. Piu'chased.

1 (5 Ganga Cockatoo. CaUocephalon gakatum (Lath.). Pur-
chased.

1 Blue-fronted Amazon. Chrysotis amazonica (Gm.). Purchased.
2 Blue-headed Pigeons. Starnoenas eyanocephalu-s (Linn.). Pur-

chased.

2 Riifous Pigeons. Columha rujina, Temm. Purchased.
1 Tyrantbird. Megarhynchus pitangua (Linn.). Purchased.
1 Cow-bird. Molothrus pecoris (Gm.). Purchased.
1 Black Tanager. Tachyphonus melaleucus (Span'm.). Purchased.

20. 1 Grison. Grisonia vittata (Schi;eb.). Purchased.
21. 1 Hybrid Lemur. Bom.

1 Kite. Milvus niger, Briss. Hatched.
2 Cinereous Eagles. Haliaetus albicilla (Linn.). Presented by

His Grace the Duke of Athole.
22. 1 Javan Peafowl. Pavo muticus, Horsf. Hatched.

.5 Bahama Ducks. Pcecilonetta bahamensis (Linn.). Hatched.
1 pair of Barred-tailed Pheasants. Phasianus reevesii, Gray.

Purchased.

1 Ovstercatcher. Hcematoptis ostralegus, Linn. Presented by
J. B. Williams, Esq.

2.3. 3 Cheer Pheasants. Phasianus loalliclm, Hardw. Hatched.
2 Lineated Pheasants. Uuplocamus luieatus (hath. MS.). Hatched.
3 Swinhoe's Pheasants. Euphcamus switihoei, Gould. Hatched.

24. 6 Cape Doves. (Ena capeiisis (Linn.). Presented by Mrs. Ross.
2 pairs of Nonpareils. Cyanospiza ciris (Linn.). Purchased.
1 Barraband's Parrakeet. Polytelis harruhandii (Sw.). Pur-

chased.

2 Carolina Conures. Conurus carulinensis (Linn.). Purchased.
1 pair of White-breasted Doves. Peri4erajamaicensis (Linn.).

Purchased.

1 Mona Monkey. Cercopitheeus mona, Erxl. Purchased.
25. 1 Greater Sulphur-crested Cockatoo. Cacatua galerita (Lath.).

Presented by Mrs. Tauqueray.
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June 25. 1 Long-eared Owl. Otus vulgaris (Lmn.'). Presented by Howard
Saunders, Esq., F.Z.S.

1 Ocelot (from Buenos Ayi-es). Felis pardalis, L. Received in

exchange.

26. 1 Smootli Snake. Coronella Icevis, Lacep. Presented "by —
Penny, Esq.

27. 10 Japanese Pheasants. Phasianus versicolor, Vieill. Hatched.
1 Mona Monkey. Cercojyitheais mono, Erxl. Purchased.
4 Hawk's-billed Turtles. Caretta inibricata (Schw.). Presented

by Capt. Cooper.

1 Angola Vulture. Gypohierax angolensis (Gm.). Purchased.

1 Blue-rumped Parrakeet. Psittinus malaccensis (Lath.). Pur-
chased.

1 Red-footed Squirrel. Xerus erythropus, Geoff. Purchased.

28. 6 Rufous Tinamous. Rhynchotus rufescens (Temm.). Hatched,
3 Rattlesnakes. Crotalus durissus (Daud.). Purchased.

2 American Black Snakes. Coluber gtdtatns, Linn. Purchased.

1 Nightingale. Philomela luscinia (Linn.). Presented by —
Boswell, Esq.

July 1. 1 pair of Chinese Geese. Anser cygno'ides, Linn. Presented by
Charles Shaw, Esq.

1 Mortier's Waterhen. Trihonyx mortieri, Dubus. Pm'chased.

2. 1 Greater Sulphm'-crested Cockatoo. Cacatua galerita (Lath.).

Presented by J. R. Cameron, Esq.

3. 1 New-Zealand Owl. Athene iiovcs-seelandite (Gm.). Presented

by — Arminger, Esq.

4. 7 Getulian Ground-Squirrels. Xerus gettdus (Linn.). Presented

by Sir John H. Drummond-Hay, K.C.B., C.M.Z.S.

5. 1 Black Rat (from a Manilla ship). 3Ius — ? Presented by
Frederick Bond, Esq., F.Z.S.

8. 2 Black Rats (from a Manilla ship). Mtis — ? Presented by
R. McLachlan, Esq.

1 Coquetoon Antelope. Cephalophus rvJUatus, Gray. Purchased.

10. 1 Kingfisher. Alcedo isjnda, Linn. Presented by Capt. C. A.
Delmai*.

11. 2 Common Seals. Phoca vittdina, Linn. Purchased.

2 Chestnut Cuckoos. Centropus rujipennifi, 111. Purchased.

1 Rat-Snake. Ptyas mucosa (Linn.). Purchased.

13. 4 Turtles. Presented by Henry Jones, Esq.

14. 2 Varied Hemipodes. Turnix varia (Lath.). Hatched.
15. 2 Hybrid Goals, cJ & $• Between Markhor and Cretan {Capra

megaceros, Hutt., and C. bedeti, Forsk.). Born.

3 Andaman Pigs. Sus andame7isis, Blyth. Bom.
1 Sun-Bittern. Eurypyga helias, Pall. Hatched.

2 Cheer Pheasants. Phusiamts vcdlichii, Hardw. Hatched.

2 Common Seals. Phoca rifulina, Linn. Purchased.

1 Ringed Seal. Phoca foetida, Miill. Purchased.

16. 1 <? Japanese Deer. Cervus sika, Temm. Born.

2 Stock-Doves. CoJumha cenas, Linn. Hatched.

1 Black Rat. Mus rattus, Linn. Presented by Mortimer AU-
frey, Esq.

3 Weaverfish. Trachimis draco, Don. Presented by Robert
Elwes, Esq.

3 Soles. Solea ridgaris, Cuv. Presented by Robert Elwes, E^q.

1 Flounder. Platcssajfefus (JAnn.). Presented bv Robert Elwes,

Esq.
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July 16. 2 Long-spined Cottus. Coitus buhalis. Presented by Robert
Elwes, Esq.

1 Pipefish. Presented by Robert Elwes, Esq.
17. 4 Black-fronted Lemurs. Lemur mffnfro7is, Geoff. Purchased.
18. 1 Common Cassowary. Casuarim guleaius (Vieill.). Hatched.

1 Black-crested Cardinal. Gubernatrix cristatella (Vieill.).

Hatched.
1 White-crowned Pigeon. Columba lei(CocephaIa,'LmD.. Hatched.
1 Crested Pigeon. Ocyphaps hphotes (Temm.). Hatched.
1 Vinaceous Turtledove. Turtur vinaceus (Gm.). Hatched.
1 Common Zebra. Equus zebra, Linn. Purchased.
1 Common Magpie. Pica caudata, Flem. Presented by F. S.

Hoblyn, Esq.

1 Dingo. Canis dingo, Blumenb. Presented by Dr. Mueller,
C.M.Z.S.

19, 2 Bahama Ducks. Pcecilonetta bahainetms (Linn.). Hatched,
1 Common Otter. Lidra vulgaris, Linn, Presented by the Hon,

Rowland Hill.

7 Noisy Frogs. Rana clamata, Daud. Presented by A. Downs,
Esq., C.M.Z.S.

1 White Rat. 3It(s decumanus, Linn., var. alba. Presented
by Lady Cast.

20, 1 Rvifous Tinamou. Rhynchotus rtifescens (Temm.). Hatched,
1 Common Cuckoo, Cuculus caiiorus, Linn. Presented by R,

L. Bristow, Esq.

1 White-fronted Capuchin Monkey. Cehis alhifrms, Geotf.
Purchased.

1 Jackal Buzzard. Buteojacal (Daud.). Purchased.
4 Red-bellied Waxbills. Estrelda rubriventris (Vieill.). Pur-

chased.

22. 1 Indian Crocodile. Crocodihis bombifrons, Gray, Presented by
Edmund Penning, Esq.

23. 1 Vulpine Phalanger. Phalangista mdjnna (Shaw), Bom,
1 young 5 Giraffe, Camelopardalis giraffa (Gm.). Purchased,
2 Common Seals. Phoca vitidina, Linn. Purchased.
2 Black-headed Buntings, JEmberiza melanocephala, Scop, Pur-

chased,

25. 1 Anaconda. Mmectes mm-inus (Linn.). Purchased.
1 Downy Owl, Athene torquata (Daud.). Purchased.

20. 1 Bartlett's Pigeon. Phlogcenas crinigera, Puch. Hatched.
1 Common Cuckoo. Cuculus canorus, Linn. Presented by the

Rev. J. B. Sweet.
27, 7 Soemmering's Pheasants (3 c?, 4 $ ). Phasianus scemmeringii.

Presented by Lieut. Dimcan Stewart.
2 pairs of Japanese Pheasants. Phasianus versicolor, Vieill,

Presented by Lieut. Duncan Stewart.
1 Chinese Lark. Melanocorypha mongolica (Gm.). Presented

by Lieut. Dimcan Stewart.
1 Ariel Toucan. Ramphastos ariel, Vig. Purchased.

28, 1 West-Atrican Riverhog. Potamochoerus penicillatus, Gray.
Bom,

29, 1 Palm-SquiiTel. Sciurus palmarum, Linn. Presented by
Christian G. Wraz, Esq.

2 Rose-breasted Grosbeaks, Hedymeles ludovicianus (Linn.).
Purchased.

1 Nutmeg-bird. Munia undidata (Lath.), Purchased,
" 1 Crimson Finch, Estrelda phaeton, Homb. et Jacq. Purchased,
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July 29. 1 Cliestnut-eared Finch. Amadmacasfanofis, Gould. Purchasefl.

1 Chestnut-breasted Finch. Donacola castaneothorax, Gould.
Purchased.

30. 2 Short-headed Phalangers. Belideus breviceps, Waterh. Born.
6 Japanese Pheasants. Phasiam<s versicolor, Vieill. Hatched.

31. 3 Toads (from Russia). Bufo, s^. Presented by H. Poole, Esq.
1 Frog (from Russia). Rana, sp. Presented hj H. Poole, Esq.
1 Common Jackal. Canis aureus, Linn. Presented by Edmund

A. Ankers, Commander of the ship ' Pandora.'

Aug. 1. 1 Rhesus Monkey. Macacus erythraus (Schreb.). Presented
by Jas. R. Thompson, Esq.

5. 1 Iguana. Iguana — ? Presented by Robert H. Macaidy,
Esq.

1 Ursine Colobns. Colobics m-simis, Ogilb. Purcha»«ed.

1 Mangabey Monkey. Cercocehus cethiops (Kuhl). Purchased.
1 Diana Monkey. Cercopithecus cliana (Linn.). Purchased.
1 Moustache-Monkey. Cercopithecus cephus, Erxl. Pui'chased.

3 Malbrouck Monkeys. Cerco2nthecus cynosurus, Desm. Pur-
chased.

1 Gambian Pouched Rat. Cricetotnys yamhiamis, Waterh. Pur-
chased.

2 Brazilian Ilangnests. Icterusja^nacai. Purchased.

6. 1 cJ Persian Deer. Cervus maral, Gray. Bom.
2 Tibetan Wolves. Canis laniger, Hodgs., var. nigra. Presented

by Lieut. A. A. Kinloch and Lieut. .T. Biddulph.

1 Indian Badger. Arcto7iyx collaris, Hodgs. Presented by Dr.

J. Anderson, C.M.Z.S.

1 Slow Loris. Nycticehus tardigradus (Linn.). Presented by
Dr. J. Anderson, C.M.Z.S.

1 Panolia Deer. Cervus eldi, M'Clell. Presented by A. Grote,

Esq., C.M.Z.S.
8 Water-Tortoises, JEmys, sp. var. Presented by Dr. J. An-

derson, C.M.Z.S.
2 Indian Pelicans. Pelecanus mitratns (Licht.). Presented by

the Babu Rajendra Mullick, C.M.Z.S.

4 Demoiselle Cranes. Anthrojwldes virqo (Linn.). Presented by
the Babu Rajendra Mullick, C.M.Z.S.

2 5 Peacock Pheasants. PohipJcctrun chinquis, Temm. Presented

by the Babu Rajendra Mullick, C.INI.Z.S.

1 Bronze Pigeon. Carpophaqa (e^iea, Jerd. Presented by the

Babu Ra,jendra MuUick, C.M.Z.S.

I Singing Pigeon. Treron sphenura (\"ig.). Presented by the

Babu Rajendra Mullick, C.M.Z.S.

1 White Fruit-Pigeon. Carpophaga hictuosa (Temm.). Pre-

sented by the Babu Rajendra Mullick, C.M.Z.S.

1 Entellus Monkey. Semnopitliccits ottelbis (Linn.). Presented

by the Babu Rajendra Mullick, C.M.Z.S.

1 Slow Loris. Nycticehus tardigradus (Linn.). Presented by
A. Grote, Esq.', C.M.Z.S.

1 Fighting Hemipode. Turnix pvgnax (Temm.). Presented

by A. Grote, P^sq., C.M.Z.S.

7. 1 $ Blessbok Antelope. Bamalis alhifrons, Burch. Bom.
1 Coati. Kasua nasica (Linn.). Presented by William Archi-

bald, Esq., jun.

1 Vervet Monkey. Cercopithecus iaiandii, Is. Geoff. Depo-
sited.
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Aug. 8. 1 5 Gaval. Bos frontalis, Lambert. Presented by the Babu
Rajendra MuUick, C.M.Z.S.

1 2 Gayal. Bos frontalis, Lambert. Presented by William
Dmm, Esq., C.!M.Z.S.

1 Bengal Fox. Cam's bengalensis, Shaw. Presented by E. Fane,
Esq.

9. 3 Common Chameleons. ChamceUo vulgaris, Daud. Presented

by Miss H. E. Gautrez.

3 Silk Fowls. Galliis domestieus, Linn., var. Presented by Mrs.
Wambey.

10. 4 BaiTed-tailed Pheasants. Phasiantis reeresii, Gray. Hatched.
5 Superb Tanagers. CaUiste fastuosa (Less.). Purchased.
1 Common Chameleon. Cham<sleon vulgarisj Daud. Presented

by J. W. Howard, Esq.

11. 5 Rufous Tinamous. Rlq/nchotus rufescens (Temm.). Hatched.
12. 1 Turquoisine Parrakeet. Euphema pidchella (Shaw). Hatched.

1 Rufous-necked Weaverbird. Hyphantornis textor (Gm.).
Hatched.

1 Common Peafowl. Pavo cristatus, Linn. Presented by Mrs.
Wambey.

1 Ooati. Noma nasica (Linn.). Presented by Ai-thm- George
Walker, Esq.

13. 1 Marmoset Monkey. Hapalejacchtis (Linn.). Deposited.

14. 1 River-Jack. Clotho rhinoceros, Schl. Pm'chased.
1 Pinche Monkey. Hapale oedipus (Linn.). Deposited.

1 Ceram Lory. Lorius garrulm (Linn.). Deposited.
15. 1 Macaque Monkey. Macacus cynomolgus (Linn.). Presented

by IVancis Lambert, Esq.
16. 5 Black-backed Porphyi-ios. Porphgrio melanotus, Temm. Pre-

sented by the Acclimatization Society of Canterbury, New
Zealand.

1 New Zealand Owl. Athene novce-seelandi^ (Gm.). Presented
by the Acclimatization Society of Canterbury, New Zealand.

17. 1 Black Rat. Mus rattus, Linn. Presented by Mortimer AU-
frey, Esq.

19. 1 pair of Reeves's Muntjacs. Cervulus reeresii, Ogilby. Depo-
sited.

1 "WTiite-faced Paradoxure. Paradoxurus larvatxs (Gray). Pur-
chased.

1 West-African Hornbill. Buceros elatus, Temm. Purchased.
20. 1 Hyacinthine Maccaw. Ara hyacinthina (Lath.). Purchased.
21. Two Soemmering's Antelopes. Gazella scemmeringii (Cretzsch.).

Purchased.

1 Spotted Cavy. Coelogenys paca (Linn.). Presented by Miss
M. Shaw Lefevre.

22. 2 White-crowned Pigeons. Cohmiba leucocephala, hinn. Hatched.
1 Yinaceous Turtledove. Turtvr vinaceus (Gm.). Hatched.

24. 2 Indian Wild Pigs. Sus indivus, Gray. Presented by Capt.
Gildea, 21st Fusiliers.

27. 1 Marimonda Spider Monkey. Ateles belzebidth, Linn. Purchased.
29. 2 Pinche Monkeys. Hapale cediptis (Linn.). Presented by

W'illiam Leir, Esq.
30. 1 Black Leopard. Felis lecqxirdus, Linn., Aar. nigra. Presented

by Major John Pearse.

31. 4 Rufous Tinamous. Rhynchotus rufescens (Temm.). Hatched.
2 Garden Dormice. Myoxm nitela, Schreb. Presented by John

Lee, Esq.
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Sept. 3. 1 Brush Turkey. Talegalla lathami, Gray. Hatclied.

1 Bonnet-Monkey. Macacus radiutus (Sliaw). Presented by
J. Conolly, Esq.

2 Great Eagle-Owls. Bubo maximus (Aldrov.). Presented by
— Nerdrum, Esq.

4. 1 pair of Greek Partridges. Caccabis saxatilis, Bechst. Pre-

sented by G. Jackson Eldridge, Esq.

5. 1 Goliath Heron. Ardea goliath, Temm. Presented by F. G.
Mercer, Esq.

1 Common Adder. Pelias berus, Merr. Presented by W. R.
Tate, Esq.

7. \ S Brahmin Calf. Bos indicus, Linn., Tar. Born.

8. 1 $ Wapiti Deer. Cervus canadensis, Briss. Bom.
3 Crested Ground-Parrakeets. Calopsitta noves-hollandics (Gni.).

Hatched.

9. 1 Grey Ichneumon. Herpestes ffHsetis (Geoflf.). Presented by
G. P. Coffin, Esq.

10. 1 5 Cashmere-shawl Goat. Capra hirciis, Linn., var. Born.

13. 3 Rufous Tinamous. Rhynchotus rufesce>is (Temm.). Hatched.
1 Ilinkajou. Cercoleptes caudivolvulus (Pall.). Presented by

Lewis Joel, Esq.

1 Kinkajou. Cercoleptes caudivolvulus (Pall.). Presented by
H.E. the Hon. A. Gordon, Governor of Trinidad.

14. 1 Hairy-eared Bear. Ursus piscator, Puch. Presented by W.
Scott Stonehewer, Esq.

1 Malayan Bear. Ursus malayanus, Raffl. Presented by T.

Pandorf, Esq.

1 Black Rat. Mus 7-attus, Linn. Presented by C. P. Jerocold,

Esq.

16. 2 Indian Porcupines. Hystrix leucura, Sykes. Born.

17. 1 <? Coati. Nasua nasica (Linn.). Presented by Reginald G.
Tootal, Esq.

18. 1 pair of Black-backed Geese. Sarcidiornis regia (Gm.). Pur-
chased.

2 Madagascar Tree-Ducks. Dendrocygna major, Jerdon. Pur-
chased.

1 Houbara Bustard. Otis houbara, Gm. Purchased.

1 Indian Porcupine. Atherura fasciculata. Purchased.

1 White-lipped Peccary. Dicotyles albirostris. Presented by
Wm. Summerhayes, Esq.

1 Marmoset Monkey. Hapalejacchus (Linn.). Purchased.

19. 1 Humboldt's Lagothrix. Lagothrix humboldtii (Geoff.). On
approval.

21. 1 Moustache-Monkey. Cercopithecus cephus, Erxl. Presented

by J. J. Monteiro, Esq.

23. 5 Common Dormice. 3Iyoxus muscardinus (Linn.). Presented

by J. Dorey, Esq.

24. 1 Indian Antelope. Antilope cervicapra, Linn. Presented by
the Officers ot the 51st Light Infantry.

1 Formosan Deer. Ursus formosanus, Swinhoe. Presented by
Robert Swinhoe, Esq.,*F.Z.S., H.B.M. Consul at Amoy.

1 $ Swinhoe's Deer. Cervus swinhoii, Sclater. Presented by
Robert Swinhoe, Esq., F.Z.S., H.B.M. Consul at Amoy.

2 pairs of Japanese Teal. Qi(erquedulaformosa(Gm.). Purchased.

25. 2 Nuthatches. Sitfa ccssia, Meyer. Pm-chased.

2 Red-backed Shrikes. UnneocfonuscoUun'o (Linn.). Purchased.
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Sept. 25. 3 Wagtails. Motacilla alba, L. Purcliased.

27. 1 Poe Houey-eater. ProstJwmadura novce-hollmidice (Gm.).

Presented by William Saunders, Esq.

1 Rose-crested Cockatoo. Cacatua mohiccensis (Gm.). Presented

by Miss Ann E. AVimbolt.

28. 3 Common Sheldrakes. Tadorna vulpanser, Flem. Presented

by Lord Francis Conyngham.

Oct. 1. 1 CoA'pu. Myopotamus coyptis (Mol.). Presented by Capt.

Leeke.

1 West-Indian Snake. Presented by G. R. Waterbouse, Esq.,

F.Z.S.

2. 1 $ Wapiti Deer. Cervus canadensis, Briss. Born.

4. 1 Great Anteater. Mi/rmecophaga jicbata, Linn. Presented by
Dr. J. A. Palin, C.M.Z.S.

2 young Wood-Pigeons. Columha 2)ahimhm, Linn. Presented
by John Gould, Esq., V.P.Z.S.

9. 1 Lanner Falcon. Falco lanarius, Schl. Purchased.

10. 6 PuiF-Adders. Clotho arietans. Presented by F. G. Clark,

Esq.

11. 1 c? Cashmere-shawl Goat. Capra kircm, Linn., var. Bom.
3 Tyrantbirds. Megarhynchas pitangua (Linn.). Purchased,

12. 4 Formosan Pigs. Sus taivamts, Swiuhoe. Born.
14. 1 pair of Red-crested Cardinals. Faroaria cucidlata (Lath.).

Purchased.
16. 1 Gray's Jerboa Kangaroo. Bettongia grayi (Gould). Presented

by the family of the late Rev. Ed. Selwyn.
1 Chameleon. CJiamceleon vidgaris, Daud. Presented by Miss

Stedolph.

17. 1 Dingo. Canis dingo, Blum. Presented by Wm. Tucker, Esq.
19. 1 Piping Crow. Gymnorhina leuconota, Gould. Deposited.

21. 1 Black-fronted Spider Monkey. Afelesfrontatus, Gray. Pre-
sented by Capt. Acklom, 6th Regiment.

1 Lesser Black-backed, Gull. Lams fuscits, Linn. Presented
by A. K. Dale, Esq.

23. 1 Barbary Ape. Macacus inuus (Linn.).

25. 1 Gray's Jerboa Kangaroo. Bettongia grayi (Gould). Born.
26. 1 Black-footed Penguin. Spheniscus demersus (Linn.). Pm*-

chased.

28. 1 Mauge's Dasyure. Dasynrus maugm, Geoff. Presented by
J. T. Luce, Esq.

1 Laughing Kingfisher. Dacelo gigantea (Lath.). Presented
by J. T. Luce, Esq.

1 Yoimg Crocodile. Crocodilus — ? Presented by Robert
Barter, Esq.

3 Siamese Pheasants, 2 cJ, 1 $ . Euphcamus prcelatus (Bonap.).
Received in exchange.

6 Axolotls. Siredon niexicam/s (Shaw). Received in exchange.
29. 1 St. John's Monkey. Macacus sancti-Johannis,fiv.'in]\oe. Pre-

sented by T. J. Fawcett, Esq.

1 <? Hog Deer. Cerrus porcinus, Zimm. Presented by Capt.
H. T. Thompson, 57th Light Infantry.

1 Canadian Beaver. Castor canadensis, Kuhl. Presented by Sir-

Charles M. Lampsou, Deputy-Governor, Hudson's Bay Com-
pany.

2 Skunks. Mephitis inephitka. Presented by the Hudson's Bay
Company.
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Oct. 29. 2 Cape Crowned Cranes. Balearica regvlorum, Licht. Pur-
chased.

30. 1 Molucca Deer. Cermis molnccensis, Miill. Born.
1 Yellow-footed Rock-Kangaroo. Petrogale xanthopus, Gray.

Born.
1 2 Sambur Deer. Cermis aristoteUs, Cuv. Presented by Capt.

Clinck, ship ' Petunia.'

1 Black-headed Partridge. Caccahis melanocephala (Riipp.).

Purchased.
1 pair of Crested Colins. Eupsycliortyx cristatus (Linn.). Pur-

chased.

1 Bourke's Parrakeet. Euphema hotirkii, Mitch. Purchased.
2 Red-billed Hombills. Toccus erythrorhynchus, Tenim. Pur-

chased.

31. 1 Varying Hare. Lepus timidus, Linn. Purchased.

Nov. 1. 1 (? Walrus. Trichechus rosmarus, Linn, Purchased.

'

2. 1 Redwing. Tardus iliacus, Linn. Presented by Mrs. Mears.
1 Russian Frog. Ha/m, sp. ign. Purchased.

4. 1 Suricate. Suricatazenik{Gm..). Presented by D. P. Blaine, Esq.
1 Rhesus Monkey. Macacus erythrceus (Schreb.). Presented by

Geo. Marshall, Esq.
5. 1 Egyptian Fox. Canis niloticiis, Geoff. Presented by W. Tay-

lor, Esq.
6. 1 Cinereous Vulture. Vidttir cinereus, Linn. Presented by G.

F. Mo?s, Esq.

1 Short-eared Owl. Brachyotus palustris (Bona^^.), Presented

by Dr. Bree.

1 South-African Porcupine. Hystrix africce-australis, Peters.

Presented by Capt. Samuel Loram.
8. 1 Great Anteater. Myrmecophaga jubata (Linn.). Presented

by Percy Brandon, Esq.

2 Common Chameleons. ChamcBleon vulgaris, Daud. Presented

by J. K. Lord, Esq., F.Z.S.

1 Rough-legged Buzzard. Archtbuteo lagopus (Gm.). Presented

by Charles Gordon, Esq.
1 Common Rhea. Rhea aniericana, Vieill. Purchased.

9. 1 Rattle-Snake. Crotahis durissus (Daud.). Born.

1 Chacma Baboon. C'ynocephalus porcarius (Bodd.). Presented

by J. P. Spring, Esq.

1 Chacma Baboon. Cynocephalus porcarius (Bodd.). Presented

by Lieut. Booth.
11. 5 Indian Siskins. Chrysomitris spinoides (Vig.). Received in

exchange.

12. 1 Red Fox. Canis fidrns, Desm. Presented by Capt. David
Herd, H.B.C.S., C.M.Z.S.

1 Virginian Eagle-Owl. Btd}o virqinianus (Gm.). Presented

by Capt. Da\dd Herd, H.B.C.S.," C.M.Z.S.

1 St. John's Buzzard. Archibuteo sancti-johannis (Gm.). Pre-

sented by Capt. David Herd, H.B.C.S., C.M.Z.S.

14. 1 Rhesus Monkey. Macacm erythrmis (Schreb.). Presented

by Major Hutchinson, Bengal Staff" Corps.

1 Common Rhea. Rhea arnericana, Vieill. Purchased.

I''). 12 Pewets. Vanellus cristatus, Meyer. Purchased.

10. 1 Common Seal. Phoca vitulina, Linn. Purchased.

2 Little Grebes. Pndiceps wmor, Lath. Presented by Ivieut.-Col.

C. T. Cox.
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Nov. 10. 1 Western Nig-ht-Parrakeet. Geopsittacus occidentaKs, Gould.

Presented by Dr. Mueller, C.M.Z.S.

19. 1 Cinereous Vulture. Vtdtur cinereus, Linn. Presented by Sir

S. Lakeman.
1 Griffon Vulture. Gyps fulvus (Gm.). Presented by Sir S.

Lakeman.
22, 1 Viscaclia. Lagostomus trichodactylus, Brookes. Born.
23. 1 White-lieaded Parrot. Pionus senilis (Spix). Purchased,

1 Guinea-Baboon. Cynocephalus papio, Desui. Presented by
Mrs. Wilson.

26. 1 Squin-el Monkey. CalUthrix sciureus (Linn.). Presented by
F. Fon'ome, Esq,

28. 1 Peregrine Falcon, Falco pereyrinus, Linn, Presented by C.

H. Akroyd, Esq,

1 Montagu's Harrier. Circus cineraceus (Mont,). Presented by
Geo. Dawson Rowley, Esq,

1 Cross-Fox, Canis fulvus, Desm., var. decussata. Presented

hj Capt, David Herd, H.B.C.S., C.M.Z.S.
1 Springbok. Gazella euchore (Forst.), Deposited.

30. 1 Doui'oucouli, Nyctipithecus trivirgatus. Pui'cliased,

1 Ring-necked Parrakeet, Palccorms torquata (Linn,). Pre-

sented by the Rev. T. Iv, GaskeU.

Dec, 5, 1 5 Eland. Oreas catma (Pall.). Born,
6, 1 Eraser's Barn-Owl. Strix po'ensis, Eraser, Purchased,

1 Crested Honey-Buzzard, Pemis eristatus, Cuv. Purchased.

2 Common Boas. Boa constrictor, Linn. Presented by J. Len-
non Hunt, Esq., H.B.M. Consul, Rio de Janeiro.

9, 2 Musquash. Fiber zibethicus (Linn.). Presented by F. W,
Grant, Esq.

2 American Thrushes. Turclus migratorius, Linn. Presented

by F, W. Grant, Esq,

1 Water-Rail. Rallus aquations, Linn, Presented by the Rev.
G. B. Davies Cooke,

10, 3 Young Common Sturgeons. Acipenser sturio, Linn, Pur-
chased.

12. 1 Wood-Pigeon. Colmnba palumbus, Linn. Presented by W.
B. Tegetmeier, Esq., F.Z.S.

14, 1 5 Temminck's Tragopan, Ceriornis temminchii (Gray), Re-
ceived in exchange.

1 Elegant Galidia. Galidia elegans, Is. Geoff. Piu'chased.

16, 3 Pallas's Eared Pheasants, Crossoptilon anrifuni (Pall.) . Pre-

sented by the late Sir Eric R. Townseud Farquhar, Bart.

17, 1 Mauduyt's Crested Eagle. Spizaetus ornatus (Daud.). Pur-
chased.

19, 1 Yellow-footed Rock-Kangaroo, Teiroyale xanthopus. Gray,

Born,

1 Gray's Jerboa Kangaroo. Bettongia grayi (Gould), Born.

1 Spotted Owl, Bubo maculosus {YmiW.). Presented by Lieut,

D. H. Jackson, 88th Regiment.
20. 1 Leopard (from Zanzibar), Felis leoparclus, Linn, Presented

by Dr. E. Perceval Wright, F.Z.S.

1 Seychelles Copsvchus. Copsi/chus sechellarum, Xewton. Pre-
sented by Dr. E. Perceval Wright, F.Z.S.

1 <? Cheer Pheasant. Phasianiis wallichii, Hardw. Received
in exchange.

Proc. Zool. Soc— 1867, No. LXVII.
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Dec. 21. 1 Douroucouli. Kydipithecus trivirgatus (Gray). Deposited.

23. 2 Crested Guinea-fowl. Numida cristata, Pall. Presented by
William M'Coskey, Esq.

2 Black Ovstercatchers. Hcpmatoptis nigei-, Cuv. Presented by
E. L.Layard, Esq., F.Z.S.

1 2 Sing-sing Antelope. Kohus sing-sing (Benn.). Purchased.

24. 1 Crested Pigeon. Ocgphaps lojjhotes (Temm.). Hatched.
1 White-crowned Pigeon. Coknnha leticocephala, Linn. Hatched.
2 Hairy-nosed AVombats. Fhascolomys Icttifrmis, Owen. Pre-

sented by the Governor of the Botanic Gardens, Adelaide.

2 Vulpine Phalangers. Phalangista vulpina (Shaw). Presented

by the Governor of the Botanic Gardens, Adelaide.

1 Dingo. Canis dingo, Blumenb. Presented by the Governor
of the Botanic Gardens, Adelaide.

1 Wedge-tailed Eagle. Aquila audax (Lath.). Presented by
the Goveruor of the Botanic Gardens, Adelaide.

1 Mallee Bird. Leipoa oceUata, Gould. Presented by the Go-
vernor of the Botanic Gardens, Adelaide.

4 Black-backed Porphyrios. Poiyhgrio melanotus, Temm. Pre-
sented by the Governor of the Botanic Gardens, Adelaide.

28. 1 Caracal. Felis caracal, Schreb. Presented by N. C. Smith,
Esq.
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Ampliipyra
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defassa, 4.

gutturosa, 246.
harnieri, 5.

unctuosa, 4.

Antrostomus
aquicaudatus, 342,

987.

nigrescens, 583.

parvulus, 343, 752.

Anuga
constricta, 62.

lunulata, 62.

Anyperodon
Icucogrammicus, 846.
lividus, 362.

Apatela
radians, 666.

Apela
divisa, 683.

Apha
lanuginosa, 681.

subdives, 681.

Aphantochroa
gularis, 752.

Aphareus
ccsrulescens, 852.
furcatus, 852.

Aphnifius

e'ci'fs, 674.
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Aphodius
granariiis, 362, 374.

lividus, 374.

Aphriza
virgafa, 331, 339.

Aphrocallistes

bcatrix, 607.

Aphroceras
alcicornis, 558.

Aphusia
speiphna, 668.

Apicalia

scitula, 308, 315.

Apion
chah/heipemie, 364, 377.

Aplysia
tigrina, 228.

Aplysina
aerophoba, 509.

carnosa, 509.

Apocryptes
ptmctatus, 941.

Apogon
cyanosonia, 850.

fasciatus, 850.

hi/alosoma, 850.

nofata, 936.

Aprion
virescens, 846.

Apsarasa
radians, 666.

Apteryx
avstralis, 424.

mantelli, 894.

Apurima
xanthogastrella, 666.

Aquila
audax, 393.

braccata, 329.

Ara
ambigiia, 183.

ararauna, 587.

hyacinfhina, 587, 595.

raftcao, 587, 753.

militaris, 183.

nobilis, bdil.

severa, 979.

Aramides
cayennensis, 161, 280.

rythirhynchus, 990.

re/eior/, 990.

Aratinga
perlata, 588.

Area
divaricata, 931.

fasciata, 931.

lobata, 931.

pnsilla, 931.

trapezia, 931.

Archsea
mercatoria, 75.

Architectonica

reevei, 201.

Arconaia
lanceolata, 491.

Arctia
imbufa, 682.

Arctonyx
coZferjs, 821.

Ardea
agami, 7.54.

atricapilla, 828.

carulea, 280.

candidissima, 280, 334,

339.

cinerca, 437.

coeof, 319, 334, 339,

979.

coma^'a, 823, 827.

fyre«a, 334, 339.

f/f^ans, 823.

garzetfa, 823.

^«/ar^•s, 827, 828.

pusilla, 827.
sacra, 831.

virescens, 280.

Ardetta
erythromelas, 334.

fa^'/Z-s, 334, 339.

Argiva
caprimiclgus, 72.

hieroglyphica, 72.

Argonauta
ar^o, 185.

oryzata, 185.

tuberculata, 185.

Argyris
insignata, 645.

Tnysticata, 645.

ocellafa, 645.

ommafophoraria, 645.

Arichanna
inaculata, 658.

marmorata, 659, 686.

plagifera, 658.

ra7)wsa, 658.

ramosaria, 658.

tramesata, 658, 686.

Arius
australis, 103.

surinamensis, 103.

Aroa
socrus, 680.

substrigosa, 680.

Arremon
aurantiirostris, 140.

szYfws, 572, 595.

Artaxa
digramma, 680.

guttata, 680.

justicice, 680.

subfasciata, 680.

Artemis
scabriitsaila, 923.

scM/^l-a, 923.

Artynea
compressa, 555.

Arundinicola
czYreo/a, 320, 326.

leucocephala, 978.
Aspergillum

strangei, 912.

Aspilates

falconaria, 649.

obliquaria, 649.

susceptaria, 619.

uvaria, 649.

Astroapongia
polypoides, 514.

Astrostoma
bowerbankii, 514.

Astur
a^62<s, 179.

approximans, 177, 393.

cristatus, 178.

cruentus, 170, 176.

griseiceps, 178.

griseogufaris, 174.

hcnicogrammus, 174.

indicus, 178.

mirandollei, 759.

novte-hollandice, 179.

(Leucospiza) novce-hol-

landicB, 179.

radiatus, 177, 393.

r«yn, 179.

trinotatus, 172.

trivirgatus, 178.

trivirgatus griseiceps,

178.

(Lophospiza) triuirga-

ttcs, 178.

Astura
punctiferalis, 96.

Asturina
magnirostris, 158, 589,

753.

nitida, 589.

Asycliis

fibulata, 539.

varianfia, 539.

Asynonychus
godmanni, 378, 389,

391.

Ateles

barthttii, 992.

Atella

egista, 673.

sinha, 673.

Athene
cunicularia, 339.

Atherina

affinis, 863.
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Atherina

afra, 863.

jpectoralis, 863.

pinguis, 863.

Athous
ohsoletus ?, 363, 375.

Athyma
ranga, 673»

Athjrma
dii'ulsa, 76.

polyspila, 75.

fessellafa, 76.

Atkinsonia
clerodendrella, 672.

Atomaria
wtiwtrfa, 362, 372.

Attacus
guerini, 683.

Attagis

gayi, 331, 339.

Attalus

miniatocollis, 375, 387,

391.

ntficollis, 375, 387.

Atteva
niveigutta, 669.

Atticora

cyanohuca, 749, 984.

fasciata, 569, 749.

Attila

citreopygius, 146.

sclateri, 146.

thamnaphiloides, 577.

Auchmis
perspicillaris, 49. ^

sikki7nensis, 49, 97.

Aulacorbamplius
ccBruleogularis, 130,157.

Aulica
marmorata, 193.

Auliskia

bowerbankii, 510.

Auricula
australis, 231.

Automolus
cervinigidaris, 143.

palUdigidaris, 143.

ixlateri, 750.

Ausima
debifaria, 624.

restitutaria. 624.

trilineata, 624.

Auzea
apicata, 617.

torridaria, 617.

Avicula

fimbriata, 930.

placunoides, 930.

pulchella, 930.

Axinella

cannabina, 514.

Axinella

cinnaynomea, 238, 513.

foi'colaria, 514.

polypoides, 238, 514.

verrucosa, 238, 514.

Axinia
glycijneris, 932.

grayana, 932.

holoscrica, 932.

(Pedunculus) temdcos-

tatus, 932.

AxOS

clifionii, 54(5.

Asus
clifftoni, 526.

Azazia

rubricans, 78.

Bagrus
vacha, 16.

Balamoptera
bona'erejjsis, 707, 709,

710, 711.

rostrufa, 478, 480, 481,

482, 708, 710, 711.

Balistes

niger, 869.

Balitora

briicei, 348.

Bankivia
picrpurasccns, 216.

varians, 216.

Barbatia

fasciata, 931.

(Ac&r) pitsilla, 931.

Barbala
magnijica, 491.

Barbus
carnaticus, 2f'2.

sophore, 16.

Bargosa
fasciata, 634, 686.

Barilius

bakeri, 295.

(Pachystomus) cocoa,

296.
rugosus, 282, 294.

Barsine
linga, 677.

Basiana
bilineata, 676.

svperba, 676.

Basileuterus

delattrii, 136.

mesochrysus, 136.

rufifrons, 136.

semicerinnus, 136.

uropygialis, 136, 749,
754.

Bathmidurus
d'orbignyi, 986.

Baza
subcristata, 392, 393.

Bazisa

(/ei'fcz'ff, 680.
Bela

mifTalis, 202.

Belone
cancila, 302.

Bembidium
cupreo-aneum, 385.
dubium, 369.
kesperus, 385.

(Leia) hesperus, 369.
/tf!"(/?«, 385, 369.

rufescens, 364.

(Ocys) rufescens, 369.

schmidfii, 364.

(Lopha) schmidtii, 369.

Beregra
replenens, 73.

Bergia
catenularis, 239.
serpens, 239.

Bernicla
antarctica, 320, 334,

339.

chiloensis, 320. 335.
rfispar, 320, 334.

magellanica, 334.

melan&ptera, 320, 334,

339.

Berta
chrysolineata, 638.

Bertula
breminttalis, 87.

chalybealis, 87, 98.

hisbonalis, 87.

stigmatalis, 87.

Bierana
peachii, 538. .

Binsitta

niviferana, 670.
Bittium
granarium, 208.

lacertinum, 208.

Bivonia
5';/oyj, 211.

Bizone
arama, 678.

signa, 678.

Blaps
^a^rfs. 364, 380.

«m;7J5, 362, 380.

Blechru8
glabrafus, 367.
jiiaurus, 367.

Boa
fJM^!."!, 315.

Boarmia
alMdaria, 630.

alienaria, 630.
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Boarmia
combustaria, 631.

comparedaria, 031.

configuata, 631.

gelldaria, 630.

ijnparafa, 630.

inciinclusa, ()32.

mrcidaria, 631.

ohjectaria, 625.

oiliterata, 630.

persjncuafa, 630.

propulsaria. 631.

reparata, 630.

siiblavaria, 6.30.

transcissa, 630.

trispinaria, 630.

vicarta, 630.

Bocana
basalis, 88.

mvrinalis, 89.

qnadrUinealis, 88.

turpifalis, 89.

viridalis, 88.

Bodianiis

guttatus, 847.

Bolone
annulata, 867.

Bombyx
bengalensis, 683.

cropsi, 683.

forfunatus, 683.

hearseyana, 685.

religioS(e, 683.

sanguinea, 682.

sherwillii, 683.

sinensis, 683.

specfabilis, 685.

!'fx;'or, 683.

waUichii, 685.

Bornella
hermanni, 229.

Bos
frontalis, 819.

Botyodes
asialis, 96.

flavibasalis, 96.

Botys
amynfusalis, 96.

caletoralis, 97-

concafenalis, 97.

damoalis, 96.

evaxalis, 96.

flexissimalis, 91.

iUisalis, 96.

incisalis, 96.

incoloralis, 97.

biciferalis, 92.

maccalis, 97.

megapteralis, 96.

monestisalis, 97.

multilinealis, 96.

Botys
pahdalis, 97.

phanasali^, 97.

phrgalis, 9(i.

pvnctiferalis, 96.

scinisalis, 9f\

sUhdalis, 89.

si(bfessallalis, 97.

hdlalis, 97.

vntfah's, 96.

zcalis, 97.

Brachygalba
inoriutfa, 582, 595, 978.

Brachypteryx
cruralis, 834.

Bradycellus
disiinctiis, 363, 369.

Brabn)a"'a

cerfhia, 685.

W'AiYe/, 685.

Briada
boHnoides, 67.

cervina, 66.

prcccedcns, 66.

varians, 66, 97.

Brihaspa
atrostigmclla, 666, 686,

Bruehus
azoricus, 378, 390.

breweri, 379, 389.

jvgularis, 753.

notatus, 588.

jpjsj, 363, 378.

tidpara, 688.

virescens, 588, 595.

xanthoptcrus, 979.

Bryopa
(Dacosta) a!?s?^rtt^js,912.

Bryophila
alhistigma, 45.

Buarremon
brunneinuckus, 140.

casfaneiceps, 140.

crassirostris, 140.

mesoxanthus, 140.

Bubaris
vermictdaris, 522.

Bubo
crassirostris, 639.

virginianus, 339.

Buccinulus
«;^«zs, 225.

soUdidus, 225.

Buccinum
adclaidense, 189.

amygdala, 191.

assimile, 187.

Jilicemn, 190.

jacksoniamim, 190.

pauperatum, 190.

scxdulatum, 208.

Buccinum
scmiconvexxim, 194.

succinctum, 191.

suturale, 190.

Bucco
collaris, 582, 751.

hypcrrhynchus, 582,

694, 695.

macrodactyhis,b2^,lb\.

napeyjsis, 582.

pulmentum, 582.

tamatia, 582, 595.

tectus, 582.

Bueei'os

atratvs, 890.

bicornis, 890.

e/rt^-Ms, 817, 890.

rhinoceros, 890.

Bucorax
abyssinicus, 473.

Bucorvus
abyssinicus, 891.

Bufo
spinosits, 845.

tuberosits, 846.

Bulimulus
(Ena)^2<S27^i(5, 307,31.5.

Bulimus
onastersi, 39.

(Mesembrinus) gealei,

309, 315.

Bulla
angasi, 227.

arachis, 226.

anstralis, 226.

S'fws, 227.

coreanica, 227.

hirundinina, 116.

lauta, 225.

lineata, 225.

onagdelus, 227.

oblonga, 226.

oimhtm, 227.

physis, 22.5.

punctidata, 226, 227.

quadripartita, 227.

scabra, 225.

5o/«c?«, 226.

tenuis, 227.

BuUina
lineata, 225.

Bursa
(Apollon) leiccostoma,

189.

Butalis

triocellata, 670.

Buteo
erythronottis, 329, 338,
'988.

ghiesbreqhtii, 158.

yt«?<;?«, 589, 590.
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Buteo
varius, 988.

Buteogallus
nigricollis, 749.

But.yrinus

glossodontis, 868.

Buzura
multipunctaria, 625.

Cabcra
margarita, 647.

platyleucata, 647.

Cacatua
cristata, 184.

ducorpsii, 184.

galerita, 443.

ophfhalmica, 184.

philijjjpinarum, 184.

savgumca, 184.

triton, 184.

Caccabis
Tnelanocephala, 818,

890.

Cacicu8
chrysocarpiis, 323.

hcemorrhous, 573.

microrhynchus, 142.

persicus, 573.

Cacospongia
cavernosa, 509.

mollior, 509.

scalaris, 508.

Cajreba
carneijpes, 137.

cyanea, 137.

feceWa, 137.

CiBsio

maculatus, 852.

striatus, 852.

Caica
barrahandi, 753.

hcBmatotis, 158.

melanoce/phala, 588,

753.

vuliurina, 588, 595.

Cairina
moschata, 979.

Calamotropha
atkinsoni, 668.

Calandra
granaria, 361, 377.

oryzce, 361, 377.

Calathus

fiampes, 363, 367.

fulvipes, 367.

»to//?-s, 363, 367.

Calcispongia

botryoides, 555.

ciliata, 554.

compressa, 555.

inflafa, 554.

Proc. Zool. Soc-

Calcispongia

nivea, 556.

Calesia

comosa, 75.

gasfropachoides, 75.

Calicula

excmpta, 67.

Calidris

arenaria, 339.

Caligula

Mi/;e;'a, 684.

Callene

albivenfris, 833,

834.

frontalis, 833.

rujivcntris, 833.

Calliphlox

amethystina, 752.

Callispiza

frantzii, 138.

Callista

disrupta, 922.

?-wi!i7a, 922.

Calliste

boliviana, 571, 595,

977.

flaviventris, 571.

francisccB, 138.

gyroloides, 133,

749.

icterocephala, 138.

schranki, 749, 977.

xanthogastra, 977.

yfwz, 749, 977.

Callomphala
lucida, 190.

Callopistria

exotica, 61.

Callyna
moyioleuca, 66.

siderea, 66.

Callyodon
viridescens, 865.

Calogramraa
festiva, 52.

picta, 52.

Caloptera
occUnta, 645.

Calornis

kittUfsii, 830.

Calosoma
azoricum, 365, 366.

madercB, 365.

olivieri, 367.

Calpe
minuticornis, 63.

Calymnia
panopus, 675.

Calyptra
adamsii, 747.

aheolata, 747.

1867, No. LXVIII.

Calyptra
balanoides, 747.

cancellata, 747.

cepacea, 747.

cicatricosa, 1^1.

cornea, 747.

cyathella, 747.

depressa, 747.

diaphana, 747.

dormitoria, 747.

equestris, 747.

fibulata, 747.

hipponiceformis, 747.

layardi, 746.

martiniana, 747.

ossca, 747.

papyracea, 747.

porosa, 747.

radiosa, 747.

saccharimeta, 747.

scabies, 747.

scutidum, 747.

stallonia, 747.

si-f/fe, 747.

tectum-sinense, 747.

iortilus, I'^tl.

tubifera, 747.

w7?i5o, 746, 747.

uncinata, 747.

vanikorensis, 747-

^arm, 747.

Calyptrtea

adspersa, 741.

aurita, 742.

bilobata, 745.

chinensis, 740.

comma-nofata, 736.

concamerafa, 744.

conica, 741.

corrugafa, 746.

dilatata, 736.

extinctoria, 743.

fastigiata, 741.

l<Bvigata, 743.

lamarcki, 211.

Kc^ew, 742.

lividum, 743.

maculafa, 736, 746.

mamiUaris, 741.

morhidum, 743.

pectinata, 744.

pelhicida, 741.

pileus, 735.

poculmn, 742.

radiata, 744.

scutella, 745.

serrafa, 743.

solida, 742.

striata, 745.

vngjiis, 742.

verrucosum, 743.
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Caminus
vulcani, 549.

Campepliilus
alhirostris, 586, 695,

753.

guatemaUnsis, 157.

hcematogaster, 157.

mageUanicus, 328,

338.

onalherbii, 157.

trachelopyrus, 586, 595,

753.

Canipicola
livingstonii, 888.

pileata, 887, 888.

Camptostoma
flaviventre, 577.

Campylopterus
(squatorialis, 752,

979.

largipennis, 584, 594.

obscurus, 584, 594,

595.

Caucellaria

australis, 208.

granosa, 208.

Itevigata, 208.

spirata, 189.

undulafa, 208.

Cancilla

strangei, 194.

Cancroma
cochlearia, 473, 475.

Canis
laniger, 819.

Canna
pidchripicta, 61, 97.

Cantbarus
grandoculis, 853.

(Tritonidea) assimilis,

187.

( ) unicolor, 110,

117, 187.

Canthiridus

tiherianus, 215.

Capito
amazonicus, 586, 593,

979.

aurovirens, 753.

maculicoronafus, 157.

peruvianus, 753.

Caprilia

specularia, 649, 686.

vesictdaria, 649,

650.

Caprimulgus
(squicaudatus, 342,

343.

andimis, 320, 328.

europcexi^, 453.

exj"fe, 328.

Caprimulgus
longipe7mis, 821.

parvulus, 343.

Capulus
woZftcez^s, 114, 117, 212.

Caracal
melanotis, 211.

Caracara
viontanus, 329.

Caranx
armatus, 860.

^-a>t^, 860.

crumenophthalmus, 858.

fidvoguttatus, 860.

hasseltii, 860.

helvolus, 859.

macrophthalmui^, 859.

malabaricus, 860.

matiritianus, 858.

Tnelampygus, 860.

nigrescens, 704.

plumieri, 858.

rujjpeUii, 860.

sansun, 860.

speciosus, 859, 860.

venator, 859.

vomerinus, 860.

xantkurus, 860.

Caranxamorus
sacresdnus, 852.

Carcliarius

acidus, 869.

i^cc/te^-i, 870.

(Prionodon) hUekeri,

870.

Carcinops
_pMmi'to, 362, 373.

14-se'?'tai?Ms, 373.

Cardita
excavata, 928.

Cardium
australiense, 925.

muticum, 925.

papyraceum, 925.

pulchellum, 925.

striatidum, 925.

temiicosfatum, 925.

(Papyridium) papyra-
ceum, 295.

( ) tenuicostatum,

925.

Carduelis

stanleyi, 322.

Carmia
floria, 537.

macilenta, 537.

Carolia

couchii, 239.

Carpophaga
cenca, 821.

luctuosa, 819.

Carpophaga
oceanica, 830.

Carpophilus
dimidiatus, 361, 371.

Tiiutilatics, 361, 371.

Carteria

japonica, 540.

Casaiculus

prevosti, 142.

solitarius, 978.

Cassicus

oseryi, 155.

Cassidix

oryzivora, 279, 573,

978.

Cassidula

parva, 306, 315.

zonata, 231.

Cassis

achatina, 196.

paucirugis, 197.

pyrum, 197.

zeylanica, 197.

Casuarius
australis, 242, 473,

482.

bennetti, 179.

galcafus, 179, 242, 483.

johnsonii, 242, 483.

Catellina

pectinatum, 743.

Catephia
linfeola, 66.

Cathartes

aifm!"Ms, 328, 338, 589.

awra, 328, 338, 440, 463,

589, 753, 988.

californianus, 463.

fcetens, 463.

urubitinga, 589.

Catharus
fuscater, 132.

griseiceps, 132.

niexicanus, 132.

Catillina

pectinafa, 744.

Catillus

affinis, 995.

clypeolum, 995.

cookit, 996.

cumingiantts, 997.
janelli, 995.

Vz«f«;'«, 998.

linmtus, 994.

forceUanus, 994.

tcsscUata, 998.

Catinus
zonalis, 199.

Catocala

f?o?'«;'«, 68.

nepcha, 68.
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Catolynx
charltoni, 268.

marmoratus, 267.

Caustoloma
ennomosaria, 619.

Cavolina
gibbosa, 186.

globulosa, 186.

Cebus
capucinus, 482.

Celeopicus

jumana, 758.

multifasciaUis, 556.

rufus, 587.

Celerena
divisa, 679.

Celesdera

schistifusata, 650.

Celeus

cinnamomeus, 586.

citreopygius, 586, 753,

758, 769.

citrinus, 753, 759.

jumana, 586, 594, 595,

759.

multifasciattis, 595.

rufus, 587.

Centrites

W2^e?-, 326, 338,

987.
_

Centi-opristis

dvipilurus, 99.

phabe, 99.

Centropus
Ttwnachus, 826, 828.

mipereiliosus, 826,

Centurus
pucherani, 280.

subelegans, 157.

tricolor, 157. '

Cephalopterus
glabricoUis, 129, 150.

orwa^'Ms, 150, 581, 593,

751.

Cerace
ontcstana, 668.

stipatana, 668.

Ceratorhinus
monspellianus, 1023.

sumatranus, 1007, 1008,

1021, 1022.

Ceratotherium
oswelli, 1029.

simum, 1027.

Cercomacra
cinerascens, 750, 978.

tyrannina, 145.

Cercyon
cenfromaculatum, 364,

370.
inquinitum, 364, 370.

Cercyon
littorale, 364, 370.

obsoletum, 362, 370.

Cerithium
ausfralc, 208.

ebeninum, 208.

granarium, 208.

Cerostoma
albofasciella, 669.
rugosella, 669.

Certhia

brasiliensis nigricans,

824.

familiaris, 975.

Certhilauda
eunictdaria, 323, 324,

Jrobeni, 320.

isabellina, 320, 323.

nigrifasciata, 2>'2A.

Certhiola

chloropyga, 570.

guianensis, 570.
luteola, 137.

Cervus
dimorphe, 842.

duvauceli, 565.

eWi,759,821.
frontalis, 842.

hippelaphiis, 760.

lyratus, 842.

schoTJiburgki, 565.

swinhoii, 818.

Ceryle
amazona, 152, 279, 581,

978.

ainericana, 152,581,978.
cabanisi, 152, 280.

2?2c?a, 581.

s!'eZfe;'«, 327, 338.

superciliosa, 581, 751,

978.

torquata, 280, 327, 581,

978.

Cetola

dentata, 682.

Ceuthorhynchus
nigroterminatus, 363,

377.

Chfetodon
orbicularis, 861.

pentacanthus, 861.

setifer, 852.

trifasciatus, 852.

zanzibarensis, 852.

Chastopleura

riigosa, 223.

Chtetura
brachycerca, 752, 758.

zonaris, 752.

Chalciope
lycopodia, 77.

Chalcosia

«A<^//a, 678.
zehma, 678.

Chalina
oculata, 512.

seriata, 515.

Chalybura
carmioli, 153.

isaura, 131, 152.

Ttielanorrhoa, 131, 152.

Chama
albida, 915.

spinosa, 925.

Chamajpelia
amazilia, 753.

awais, 989.

cruziana, 989.
erythrothorax, 989.
passerina, 591.

rufipennis, 159.

talpacoti, 591.

Chanifepetes

goudoti, 159, 160.

unicolor, 159, 160.

Chamostrea
albida, 915.

Champsodon
vorax, 102.

Chanda
ranga, 14.

Chanos
chloropterus, 868.

Charadrius
brevirostris, 591.

geoffroyi, 827.

hiaticula, 827.

plmialis, 426, 427, 428.

ruficollis, 989.

virginicus, 331, 334.

Charaxes
calydonia, 874.

Chamidas
ZiYMra,_680.

Chasmina
cygnus, 50.

Chasmorhynchus
niveus, 580.

nudicollis, 452.

tricarunculatus, 130,

150.

Chaus
jacquemontii, 275.

/^Szctw, 261, 273, 275.

ornatus, 275, 876.

serya^/wa, 272,401.
Checupa

fortissima, 60, 97.

Cheiliniis

fasciatus, 865.

punctatics, 865.

trilobatus, 865.
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Cheirogaleus

furcifer, 960, 963, 964,

965, 966, 967, 968,

969, 970, 971, 973,

974.

milii, 961, 962, 963,

964, 965, 967, 969.

samati, 975.

smithii, 966, 967, 972.

typicus, 966, 967, 971.

Chela
argentea, 301.

Cheletropis

huxleyi, 231.

Chelidonura
ada?nsii, 116, 117,227.
hirundinina, 227.

Chelidoptera

brasiliensis, 594.

tenebrosa, 583, 594, 752.

Chilena
similis, 684.

Chilocorus

bipustulatus, 363, 380.

Chione
striatissima, 920.

(Circomphalus) alatus,

921.

( ) calophylla, 921.

( ) rohorata, 921.

{Ma.vcia.)fiimigafa, 921.

( ) Icsvigata, 922.

{T\.moc\ea,)aiistralis,92 1

.

Chionis
minor, 891.

Cbiromachffiris

manacus, 580, 751,978.
Chironectes

Uprosus, 862.

muUiocellatus, 862.

Chiroxiphia
lanceolata, 150.

linearis, 150.

melanocephala, 150.

pareola, 580.

Chiton
antiquus, 223.

apparata, 223.

anstralis, 221.

carnosus, 222.

cimolius, 224.

concenfricus, 221.

ehnensis, 223.

fruticosus, 222.

glaucus, 222.

incanus, 223.

jwrei, 223.

jugosus, 222.

/m«ws, 222.

longicymha, 222.

mageIJa7neu.t, 223.

Chiton
muricatits, 222.

ocuJatus, 224.

petholatus, 224.

piceus, 223.

pirotcKS, 222.

quoyi, 222.

striafus, 224.

viridis, 222.

wfoj,', 224.

Chitonellus

striatals, 224.

Chloephaga
<Zisj9«r, 335, 339.

poliocejjhala, 335, 339.

Chlorolampis
assimilis, 156.

Chloronerpes
caboti, 157.

ceciliw, 157.

erythropis, 594.

flavigularis, 587,

594.

htsmafostigma, 587, 595,

753.

tephrodops, 587.

Chlorophanes
atricapUla, 749, 977.

s^zVa, 137.

Chloropipo
sp. ign., 751, 758.

Chlorospingus
flavigularis, 750.

Chlorospiza

eryfhronofa, 320.

plumbea, 320, 322.

Chiorostilbon

napensis, 979.

Chnaura
octavialis, 90.

Choerocanipa
elpenor, 676.

pallicosta, 676.

Choerodes
embolophora, 545.

nucula, 545.

testaceata, 615.

Chordeiles
rupestris, 583, 593.

Chorinemus
ifo/oo, 861.

Choristodon
rubiginosuin, 924.

Chorodna
erebusaria, 613.

mefaphmaria, 613.

murtcolaria, 614.

fallidularia, 613.

flagidofata, 614.

rectata, 614.

%<ulpinaria, 614.

Chroicocephalus
ichthya'etus, 166.

Chrv.sococcyx

aMra^-ws, 826, 828.

Chrysomit-ris
«;'?•«;'«, 322, 323.

barbata, 320, 322,

338.

capitalis, 985.

icterica, 985.

magellanica, 322.

marginalis, 322.
uropygialis, 322, 338.

Chrysoplianus
timwus, 674.

Chrjsophrys
grandoculis, 854.

sarba, 854.

Chrysoptihis

specios?(s, 979.

Chrysotis

amazonica, 753.

farinosa, 588, 595.

Chrysuronia
josephincp, 752, 979.

Ciconia

maguari, 334, 339.
Cidaria

argentilincata, 660,
686.

aurantiaria, 661, 686.
aurata, 664.

calamistrata, 662, 686.

cervinaria, 664.

chalybearia, 663.

cinereata, 662.

inextricata, 560.

interplagata, 660.

obscurata, 663, 686.

reticulata, 662.

russata, 662, 663.

signata, 661.

subapicaria, 663.

substituta, 660.

trisignata, 663.

viridata, 661.

Cimicodes
castanearia, 616, 686.

costalis, 616.

crucnfaria, 616.

Cinclodes

ardesiacus, 134.

bifasciafus, 324.

fuscus, 985.

mtHor, 324, 338.

nigrifmnosus, 324, 338,
985.

patachonicus, 324, 338.

Cinclus

ardesiacus, 134.

mexicanus, 134.
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Cingulina

circinata, 201.

Cinnyris
bianconii, 825.

discolor, 825.

Ciocalypta

penicillus, 26, 27,

622.

Circe

tmdatina, 922,

Circus
assimilis, 393.

cinereus, 330 338.

jardinii, 393.

macropterus, 319, 330,

338, 988.

megaspilus, 330, 988.

poliopferus, 330, 338,

988.

CirrjEdia

variolosa, 64.

Cirrliina

dussumieri, 17.

dyocheilus, 16.

Cissopis

mer//a, 750, 977.

Cisticola

scJuenicola, 825.

Cistotliorus

fasciolaUis, 321.

plalensis, 321, 337.

Cithara
compta, 204.

Clais

guimeti, 155, 752.

Clanculus
clangidoides, 214.

gibhosus, 215.

maugeri, 214.

omalomphalus, 214.

Clarias

bafrachus, 15.

magur, 15.

Clathria
compressa, 513.

coralloides, 513, 533.

oroides, 520.

Clatbrina
sulphurea, 557.

Clathurella

rcticosa, 203.

zonulata, 113, 117,

203.

Clavagella

australis, 912.

Cleidothferus

chamoidcs, 915.

dementia
moretonensis, 923.

Cleora
albidentafa, 629.

Cleora
decussafa, 628, 686.

fimbriaia, 628.

megaspilaria, 629.

piannosaria, 629.

ri(f(imarginata, 628.

scmiclarafa, 629.

venusfularia, 628.

Climacteris

eryfhrops, 976.

leucophcea, 976, 977.

melanota, 976.

melaniira, 976.

pyrrhonota, 976.
rj/'/rt, 976.

scandens, 976.

Cliona
alderi, 526.

carpenteri, 525.

celafa, 525.

corallinoides, 525.

globulifera, 525.

gorgonoides, 525.

gracilis, 525.

howsei, 525.

hbafa, 526.

onazatlanensis, 525.

vasiifica, 525.

vermifera, 526.

Clupea
fasciata, 861.

indica, 17.

telara, 17.

Clupeilarus

fuscescens, 315.

Clypeola
corrvgata, 735.

magcllanica, 735.

tenuis, 735.

Clypicterus

oseryi, 750, 755.

Clytolrema
aurescens, 752, 979.

Clytus
erylhrocepkalus, 365.

griseus, 379.

4-p2<«ci'a!'i/s, 362, 379.

webbii, 379.

Cnipolegus
unicolor, 577.

Cobitia

dario, 17.

Coccinella

1-punctata, 363, 379.

ll-^2««cz'a?'a, 363, 379.

varialnlis, 363, 380.

Coccothraustes

vulgaris, 452.

Coccyzus
melanocoryphus, 752,

979.

Cochlolepas
antiquata, 211.

s!<6r!c/a, 212.

Cocytodes
ccBTulca, 66.

immodesta, 66.

modesta, 66.

Coeliaxis

fa-?V7i^«, 890, 907.

Coelodonta

pallasi, 1031.

Coelopoma
japonicum, 313, 314,

315.

Coereba
c«;-«7e«, 570, 749, 977.

cyanea, 570, 749.

gutturalis, 824.

«(;(£?«, 749, 977.

Coius
nandus, 14.

Cojus
cobojius, 15.

Colaptes

^i^'iws, 328, 338.

Colina
coarctata, 308.

gracilis, 308.

pygrruBa, 308, 315.

Collingsia

sarniensis, 541,

schmidtii, 541.

CoUocalia
fuciphaga, 829.

vanicorensis, 829.

Colopterus
galeatus, 577-

pilaris, 147.

Columba
araucana, 330, 339.

erythrothorax, 989.

meridionalis, 330, 339.
nigrirostris, 280.

palumbus, 434.

r?<>«, 159, 591.

speciosa, 590, 753.

vinacea, 590.

Columbella
albomaculata, 195.

australis, 194.

corniculafa, 195.

dertnestoides, 195.

lentiginosa, 195.

lincohiensis, 195.

p2«//a, 195.

rosacea, 194.

saccharata, 194.

tessellata, 195.

versicolor, 194.

(Amycla) dermestoides,

195.
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Colurabella

(Anachis) lentiginosa,

195.

(Mitrella) alhomaculata,

111, 117, 195.

( ) australis, 194.

( ) lincolnensis, 195.

( )
pulla, 195.

( ) semiconvexa, 194.

Columbula
cruziana, 989.

sfrepifans, 330, 339.

Colymbetes
pulverosus, 363.

(Rhantus) pulverosus,

369.

Comibajna
chalybeata, 639.

divapala, 638.

fenestraria, 639.

hyalinata, 638.

maculata, 638.

sanguilineata, 638.

Cominella
adelaidense, 189.

^/zVea, 190.

Conirostrura

cinereum, 984.

fraseri, 984.

Conosomus
pubescens, 382.

scrfcci^s, 364, 382.

Contopus
brachytarsus, 578.

Conui-us
(Bruginosus, 587, 588.

asrfec, 280.

mireus, b&J.

aurifrons, 988.

chrysogcnys, 587, 588.

chrysophrys, 588.

cyanolyseus, 328, 338.

cyanopterus, 753.

lepidtcs, 588.

luteus, b&l.

ocidaris, 588.

ferlattis, 588, 595.

smaragdineus, 328, 338.

souancai, 753.

virescens, 588.

xantholcBmus, 588.

Conus
anemone, 204.

grayi, 205.

jukesi, 204.

maculafus, 204.

onaculosics, 204.

Copsychiis

rostratus, 344.

Copurus
tef^o«o;'?<,s,146,278,279.

Coracias

caudata, 824, 828.

Coracina
scicfata, 471.

Coracopsis
6«r/l-/y/, 346, 473.

Corallium
joknsoni, 125, 127.

ruhrmn, 125, 126.

CorbJtella

speciosa, 5.30, 558.

Corbula
catlowcB, 913.

nasuta, 913.

scaphoides, 913.

tunicafa, 913.

zelandica, 913.

Coremia
mediovittaria, 666.

Corinea
niveiguttella, 669.

Coriocella

nigra, 199.

Coris

annulata, 865.
cuvieri, 865.

formosa, 865.

Coriscium
orientale, 671.

Corotia
cervinaria, 625, 686.

Corticaria

cwrto, 373.

/M/«a, 362, 373.

maculosa, 364, 373.

sm-fli-a, 361, 373.

Corticium
candelabrum, 544.

Corvus
corax, 451.

coronoides, 565.

Corybas
fci^ff!'«, 537.

Coryphffinia

hippurus, 861.

Corytliolophus
sitblcevipemiis, 363,371.

Corythopis
anthoides, 577, 594.

calcarata, 594.

Cosmophila
xanthindyma, 64.

Cosmopteryx
aneella, 672.

asiatica, 672.

semicoccinea, 672.

Cossyphus
7262?^/, 560.

Cotinga
carulea, 580.

r«yrt»ff, 580, 751, 978.

Cotumiculus
manimbe, 572.

peruanus, 750, 977.
Cotuza

deficiens, 74, 98.

drepanoides, 74.

umminia, 74.

Cotyle
uropygialis, 278.

Crambus
consocielltcs, 667.

Crax
globicera, 433, 434, 455.

Craxirex

unicinctus, 158.

Crella

elegans, 521.

Crenella

(Modiolaria) barbafa,

929.

( ) strigata, 929.

Creophiius
maxillosus, 382.

Crepidula
acuhata, 737.

aplysioides, 738.

arenata, 738.

californica, 737.

dilatata, 736.

echinus, 737.

excavata, 738.

exuviata, 738.

fimbriafa, 739.

foliacea, 736.

fornicata, 738.

glauca, 738.

hepatica, 739.
hystrix, 737.

incurvafa, 739.

lessonii, 739.

Z2>«?'«, 738.

marginalis, 738.

nautiloides, 736.

navicelloides, 738.

««i'ea, 738.

owy^, 738.

pallida, 736.

peruviana, 736.

plana, 740.

porcellana, 738.

rostrata, 739.

rugosa, 738.

rugulosa, 736.

sitchana, 738.

sqiiatua, 738.

strigata, 736.

tomentosa, 211.

wiguiformis, 211, 738.

walshii, 740.

Crepipatella

dilntafa, 736.
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Crepipatella

dorsafa, T61.

foHacea, 736.

Imgulata, 737.
Cribrella

elegans, 521.

hamigera, 536.

Crithagra
brevirostris, 323.

Crocalis

angularia, 622.

bivittaria, 622.

lentiginosaria, 622.

ohliqiiaria, 622.

Crocodilus

vulgaris, 715.

Crossea
feZfe/a, 911.

concinna, 911.

Crossochilus

latius, 17.

re6a, 17.

Crotophaga
aref, 585.

major, 585.

sulcirosfris, 280.

Crucibulum
auriculatmn, 746.

corrugatum, 745.

ferrngineiim, 745.

hispidum, 746.

vn}>ricatum, 745.

lignaria, 745.

maculatuni, 746.

rugosum, 745.

scutellatum, 743, 744,

745.

spinosum, 746.

tenuis, 745.

trigonale, 745.

tubiferum, 746.

umbrella, 745.

violaceum,, 746.

Cryphalus
aspericollis, 364, 377.

Crypta
acM/raj-ff, 211, 7.37.

costata, 737.

hepatica, 739.

incurva, 739.

Icssoni, 739.

percellana, 738.

sitchana, 738.

(Crepipatella) aculeata,

211.

(lanachus) unguiformis,

211.

Cryptophagus
rt#/;?s, 362,372.

cellaris, 362, 372.

dcntatus, 362, 372.

Cryptophagus
2ninctipcnnis, 362, 372.

saginatus, 362, 372.

schmidtii, 362, 372.

Cryptoplax
gunoii, 225.

rostratus, 225.

striahts, 224, 225.

Cryptoprocta
ferox, 975.

Cryptopterus
latovittatus, 16.

Cucullia

tenuis, 60.

Cuculus
canorus, 444, 894.

cayanus, 758.

melahogaster, 758.

Culicivora

fcrnandeziana, 319.

rcguloides, 987.

Cultellus

australis, 912.

Curajus
aterrimus, 323, 338.

Cyamon
vickersii, 546.

Cyana
rfei'?-2Ya, 677.

Cyanocorax
violaceus, 750, 978.

Cyanospiza
cir/s, 142.

Cyanotis
a^aro, 327, 338.

omnicohr, 327, 340.

Cyclidia

metaphearia, 613.

muricolaria, 614.

patidata, 614.

plagidotata, 614.

rectata, 614.

substigmaria, 613.

Cyclophorus
halophila, 314.

herMotsi, 314.

Cyclopsitta

coxeni, 182.

diophthalma, 182.

Cyclorhis

guianensis, 569, 594.

ochrocephala, 594.

Cyclosia

fuliginosa, 678.

sidjcyanesce7is, 678.

virginalis, 678.

Cyclostomus
scaber, 306.

(Tropidopliora) mauri-
tianus, 305, 315.

( ) scaber, 315.

Cyclotus

campanidatiis, 314,

fortunei, 314.

Cydaliraa

conchyalis, 94.

laticostalis, 93.

Cydonium
barretti, 548.

muelleri, 548.

Cygnus
bewickii, 13.

buccinator, 8, 9, 11, 12,

13.

coscoroia, 334, 339.

nigricollis, 334, 339.

fussmori, 8, 9, 11, 12,

13.

Cylicbna
arachis, 226.

Cyllene
lactea, 191.

Cyllo

krishna, 673.

Cymbilaniu8
lineafus, 144, 978.

Cymiiidis
cayanensis, 590.

Cyna^lurus

soemmeringii, 277.

Cynthia
huntera, 365.

Cyphanta
xaoithochlora, 682.

Cyphorhinus
7nodulafor, 749.

Cyprffia

annulus, 206.

ascUus, 205.

australis, 206.

bicolor, 206.

caput-serpentis, 205,
206.

carneola, 206.

clandestina, 205.
erosa, 206.

errones, 206.

felina, 200.

Jimbriata, 206.

macula, 206.

mondiaris, 205.

pipcrata, 206.

umbilicata, 205.

vitcllus, 205.

xanthodon, 206.
Cyprinus

baccdla, 17.

coi^fo, 17.

/ff^'n^s, 17.

TOo/«, 17.

pangusia, 16.

rasbora, 17.
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Cyprinus
reha, 17.

sophore, 16.

Cyprovula
umbUicata, 205.

Cypselus
a^pus, 453, 887.

barbatus, 887.

gutturalis, 887.

inquietus, 829.

wje/Jfl, 886, 887.

parvus, 823, 828.

squamatus, 752.

Cytherea
disrupta, 922.

rMZ-fZa, 922.

scripta, 922.

undatina, 922.

Dabarita
subtilis, 56.

Dacelo
gaudichmidi, 185.

gigantea, 447.

e^yro, 185.

Dacnis
cayana, 570, 749,

977.

fiavivenfris, 977.

melanotus, 749, 977.

Dactylocalyx
bowerbankii, 507.

pratfii, 506.

pmnicea, 357, 606,

558.

pumiceus, 506.

subglobosa, 506, 558.

Dactylosternum
abdominale, 364, 370.

Daedalion

candidum, 179.

Dafila

bahamcnsis, 335, 340.

oxyura, 335, 340.

Dalima
apicata, 615, 686.

schistacearia, 615.

Damo
biclavafa, 539.

Daphnella
crchri])Ucata, 203.

lymTKeformis, 203.

Darapsa

%^ othous, 676.

Dasycephala
livida. 320.

mar,ti?na, 320.

Dasychira
convirgens, 680.

grotei, 680.

maruta, 681.

Dasytes
nobilis, 361.

Debis
bhairava, 674.

kansa, 674.

nada, 674.

scanda, 674.

sinorix, 674.

Decetia

capetusaria, 618.

Dendoryx
incrustans, 535.

Dendrocincla
ftimigata, 574.

Dendrocolajjtes

caycnnensis, bib,

Ibb.

concolor, 7b5.
guttatus, bib.

ocellatiis, bib, 755.

radiolatics, IbO, 755.

sancti-thomcs, 144,

755.

Dendrocygna
eytoni, 686.

/if^m, 687.

Dendroeca
(estiva, 136.

atricapilla, 337.

blacJcburnia, 136.

pennsylvanica, 136.

Dendroica
atricapilla, 320, 321.

striata, 321.

Dendroplex
picus, bib.

Dendrorni.s

erythropygia, 144.

eytoni, bib, 595.

lacrymosa, 144, 278,

279.

oceUata, bib, 750, 755,

978.
rostripallens, bib.

sp. inc., 750.

Dentalium
ercctum, 220.

Depressaria

ricinella, 670.

ricini, 670.

zizyphi, 670.

Dercitus
bucklandi, 542.

Dermestes
frischii, 362, 365,

373.

vulpi7ius, 373.

Deroptyus
accipitrinus, 588.

Derranus
hoevenii, 847.

Desmacidon
(Egogro'pila, 533.

constrictus, 538.

fruticosus, 536.

Jeffreysii, 351, 539.

peachii, 538.

Deva
condiicens, 63.

Diacope
erythrina, 849.

Diagramma
ft^we, 850.

centurio, 851,

gaterina, 851.

griseum, 850.

pardalis, 851.

punctatissimuvi, 851.

Dichromia
orosialis, 81.

triplicalis, 81.

Dicotyles

labiatus, 692.

torqicatus, 692.

Dictyocylindrus

fascicularis, bib.

hispidus, 519.

pumilus, 519.

ramosus, 519.

rugosus, 619.

stuposus, 545.

ventilabrum, 519.

vickersii, 546.

Didunculus
strigirostris, 162,

164.

Didus ?, 179.

Diglossa
brunneiventris, 322.

984.

Dilipa

morgiana, 673.

Dilopterus

ncevius, 585.

Dinornis
gigantea, 991.

giganteus, 894, 895.

maximus, 891.

robustus, 891.

Diodon
reticulatus, 869.

Diomeda
exulans, 431.

Diphtera
atrovirens, 45.

discibrunnca, 46, 97.

nigroviridis, 46.

^aW<?«, 46, 97.

prasinaria, 46.

vigens, 46.

Diplodemia
vesicula, 553.
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Diplodonta
gJobuIosa, 927.
janeiretisis, 927.

sphcericula, 927.

Diplommatina
exigua, 314.

Diploptenis
ncBvius, 156.

Dipterygia
indica, 51.

Dispotea

mcriculafa, 746.
bilobata, 745.
cancellata, 745.
spectrum, 745.
striata, 745.

tubifera, 746.

Diuca
<7rzsea, .322, 337.

specuNfera, 985.
Docirava

squilineata, 649.

Dodona
adonira, .39, 674.

dipoea, 39, 674.
o«/^«, 38, 39.

Dolabella

ca^/osa, 228.

rumphii, 228.

scapula, 227.

Doliche
gelida, 677.

Dolichosomus
illustris, 376.

woieYfs, 363, 376.
Doliiim

kieneri, 197.

variegaftim, 197.

Donacilla

elongata, 920.

o5!'?««, 920.

Donacobius
africapiUus, 568.

Donalia
aurantium, 541.

Donax
deltoides, 920.

epidermia, 920.

(Latona) deltoides,

920.

Dorifera

ludovicim, 153, 154.

veraguensis, 154.

Doris
arbutus, 229.

atromarginata, 229.

carneola, 229.

chrysoderma. 229.

denisoni, 229.

nodrdosa, 229.

panfkaina, 229.

Proc. Zool. Soc.—

Doris
variabilis, 228.

Doryfera

Johannes, 752.

Dosilia

baileyi, 551.

pluitwsa, 551.

Dosinia
2)?f€/fe, 909, 911, 92,3.

scabriuscula, 923.
sculpta, 923.

Drapetodes
mitaria, 642.

Dreata
A«t?es, 681.

Drepanodes
argentilinea, 617.
circulifaria, 617.
fenestraria, 618.

phyllosaria, 617.
qicinaria, 618.
scitaria, 77.

trilinearia, 618.
DriUia

angasia, 203.

beraudiana, 203.
COOT?, 11.3, 117, 20.3.

OTe;'ca//CT,113, 117,203.
radtda, 202.

vexillum, 203.
(Crassispira) owmz,202.

Dromteus
novm-hollandia, 405,

413, 422.
Dromius

maurus, 363.

Drulia

batesii, 552.

brownii, 552.

coralloides, 552.

Dryoscopus
affinis, 825.

lineatus, 586.

major, 826.

orientalis, 825, 828.

picatus, 826.

sublacteus, 825.

Dules
fuscus, 8.50.

viverrinus, 943.

Dunstervillia

corcynensis, 558.
tessellata, 557.

Duseideia

fragilis, 511.

Dymnus
siculus, 539.

Dysallacta

negatalis, 97.

Dyschemon
w«<?a;, 679.

1867, No. LXIX.

Dysidea
fragilis, 511.

kirkii, .511.

papulosa, 25, 237.
Dysithamnus

ardesiacus, 750, 756.

phcmbeus, 576.
puncticeps, 144.

sckistaceus, 750, 756,
978.

semicinereus, 144.

Dysporus
piscator, 831.

sM^a, 831.

Ebuma
australis, 189.

(Zemira) ausfralis, 189.
Eehana

plicalis, 86, 98.

Echeneis

naucrates, 861.
Echidna

variegata, 869.
Echiotbrix

leucura, 599, 600.

Echites

anfidysenterica, 94.

Eciomemia
acervus, 542.

co7)ipressa, 542.

ponderosa, 542.

Ectyon
carpenteri, 515.

fascicularis, 515.

sparsus, 515.

Edwardsia
vestita, 240.

Egnasia
ephyrodalis, 80.

trimantesalis, 80.

t7a^a, 80.

Elffiocarpus

serratus, 77.

Elainea

albiceps, 327.

caniceps, 978
chiriquensis, 130, 147.

griseigidaris, 327.

tnodesta, 327, 338,

751.

pagana, 978.

semiflam, 130, 147.

subpagana, 147.

sp. ign., 978.

Elanoides

furcatus, 158, 162.

Elanus
axillaris, 393.

leiicurus, 330, 338.

melanopterus, 823.
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Elasmognathus
bairdi, 240, 878,

885.

Elastrus
dolosus, 366, 375, 386,

391.

rufo-brvnneus, 386.

Elenchus
apicimis, 215.

badius, 215.

leucostigma, 21G.

Eleotriodes

cyanostigma, 862.

Eleotris

cyanostigma, 862.

fusca, 862.

ophiocephalus, 862.

soaresi, 862.

Elibia

dolichus, Q75.

Elphos
hymenaria, 635,

pardicellata, 635.

parisnathi, 625.

Elysia

coodgeensis, 230.

Emarginula
aspera, 219.

fZ;7ec;'rt, 219.

7'i/gosa, 219.
.*?'«/'/«;"«, 219.

(Clypidina) stellata,

219.

{Hemitonia) rugosa,

219.

Emberiza
^j^y^w?, 832.

hictuosa, 985.

nnicolor, 322.

Emberizoides
macrurus, 572, 594.

sphemtrus, bid, 594.

Embernagra
chloronofa, 142.

conirostris, 142.

sfriaticepis, 142.

Empidochanes
fuscatus, 578, 594, 751

,

757, 978.

o;?'t;!«, 578, 594,

757.

sp. ign., 751.

Eraplociis

tridens, 535.

Endropia
basipuncfa, 621.

Engraulis
boelama, 868.

Mara, 17.

Enispe
cycnus. 673.

Ennea
(Gulella) modesta, 305

315.

Ennomos
tesfacearia, 623.

viridata, 623.

Enome
ampla, 681.

Entomogramma
fautrix, 73.

Ephydatia
capewelli, 550.

fluviatilis, 550.

leidyi, 550.

meysnii, 550.

Epibulus
insidiator, 865.

Epicles

radiatus, 521.

Epilecta

piikherrima, 54, 97.

Episparis

sejimctalis, 81.

signata, 81.

tortuosalis, 81, 98.

variaUs, 81.

Epistemus
gyrinoides, 362, 373.

Epizoanthus
papilhsus, 237.

Equula
carak, 861.

faiciata, 861.

filigera, 861.

longispinis, 861.

Equus
^c^-rff, 692.

Erastria

venulia, 61.

Ercheia
tenebrosa, 66.

Erebomorpha
fulguraria, 624.

fuJgurita, 624.

semiclusaria, 613.

Ereunetes

petrificatus, 592.

Ergffa
walski, 740.

Eriopus
exotica, 61.

Erismatura
ferruginea, 335, 340.

t;2««;'a, 320, 335.

Erosia
cervinaria, 646.

Erycina
cycladiformis, 928.

rotunda, 927.

Erygia
apicali.% 67.

Erylus
mammiUaris, 549.

ErythrcEnas

fulcherrima, 344.

Erythrogaster

iogaster, 173.

Erythronota
edvardi, 155.

7iiveoventris, 129, 155.

Erythrospiza
griseogularis, 173, 174.

trinotata, 170, 172.

Eschata
gelida, 666.

Esomus
malabaricus, 299.

(N\iYia)7?iaderaspatensis

300.

Espera
cflZ/ar, 520.

Esperia
anceps, 533.

basiUaris, 533.

bauriana, 533.

bowerbanJcii, 533.

contavenii, 532.

foraminosa, 533.

lorenzi, 533.

massa, 533.

modesta, 533.

nodosa, 533.

syrinx, 533.

tunicata, 533.

typica, 532.

volutata, 533.

Etelis

carbunculus, 846.

Eterusia

pulchella, 678.

raya, 678.

ma, 678.

tricolor, 678.

Eubolia
reciproca, 664.

Eucephala
ccerulea, 584, 752, 979.
hypocyanea, 584, 593.

Euchelus
baccatus, 215.

scabriusculus, 215.

Euchera
substigmaria, 61.3.

Eucometes
cassinii, 139.

cristata, 139.

spodocephala, 139.

Eucometis
albicollis, 571.
penicillata, 571.

Eudioptis
indica, 93.
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Eudioptis
traducalis, 93.

Eudroniias
Tmdesfa, 331, 339.

Euglyphis
fulvidorsalis, 95.

procopialis, 95.

Eillima
acictda, 201.

mucronata, 201.

proxima, 201.

Eumelea
aureliata, 640.

feliciata, 640.

rosalia, 640.

rosaliata, 640.

Eunapius
carteri, 552.

paupercula, 552.

Eupetomena
macrura, 583.

Euphema
bourkii, 818.

cupreiceps, 156.

Eupherusa
7iiveicauda, 156.

Euphonia
««««, 137, 138, 140.

cayana, 570.

crassirostris, 138.

humilis, 138.

melanv.ra, 977.

TKiwMi'fl', 138, 749.

rufiventris, 749, 977.

rufiverfex, 137.

Eupithecia
costipannaria, 654.

ferruginaria, 654.

semicirculata, 654.

Euplectella

aspergillum, 26, 27, 351,

352, 353, 358, 528,

529.

cucumer, 351, 353, 354,

528, 529.

speciosa, 529.

Euplectes

flainmiceps, 826.

Euplexia
albovittafa, 57, 97.

discisignata, 57, 97.

striatovirens, 58.

Euplocia
mcmhliaria, 677.

Euploea
alcatho'e, 673.

Euproctis
gamma, 680.

lunata, 680.

madana, 680.

melanophtia, 680.

Euproctis
metamelana, 680.

Eupsilostoma
pusillum, 342.

Euptychia
csgrota, 109.

amhigua, 105.

angularis, 106, 109.

argyrospila, 109.

armilla, 108, 110.

binalinea, 106.

J^ses, 110.

camerta, 104.

erigone, 104.

erycina, 109.

fumata, 109, 110.

gemmula, 109.

grimon, 106.

Memalis, 109.

junonia, 109.

/e!'/?e, 109.

libyoidea, 109.

liturata, 107, 110.

metagera, 109.

mima, 109.

modesta, 109.

myncea, 104.

nebulosa, 105, 107,

109.

7iossis, 107.

obscura, 109.

ochracea, 107, 109.

ocnus, 109.

pagyris, 109.

periphas, 110.

picea, 109.

philippa, 109.

polyphemus, 109.

pronophila, 107, 110.

pyracmon, 109.

renafa, 107.

saundersii, 109.

similis, 109.

straminea, 106, 109.

ifAmzs, 104,109.
uiidulata, 108.

usitata, 104.

variabilis, 106, 107.

vasiafa, 109.

vesper, 108, 110.

vestigiata, 105, 110.

westwoodii, 109.

Eurois
auriplena, 58.

_ crassipennis, 58.

Euryades
notabilis, 546.

Eurymene
inustaria, 620.

Euryphylle
(^w?>/ff, 527.

Euryphylle
ki!e«s, 527.

Eurypon
clavafum, 521.

Eurypyga
Mi«s, 475, 979.

major, 161.

Euryta
trilineata, 202.

Euscarthmus
spicifer, 751, 757.

Euschema
flavescens, 679.

EuBemia
amatrix, 676.

aruna, 676.

basalis, 676.

proxima, 676.

t'e!;«<Z«, 677.

Euspiza
americana, 142.

Eustephanus
galeritus, 328, 338.

Eutelia ?, 62.

Euthymus
minor, 536.

shadbolti, 536.

Eutrochus
scittdus, 215.

Eutropia
roscff, 213.

savguinea, 213.

ventricosa, 212.

(Tricholia) /tooAiJ, 213.

( ) rosm, 114, 117,

213.

( ) wV^o, 115, 117,

213. •

Eutropiiehthys
vacha, 16.

Eutropius
taakree, 564.

Eutoxeres
aquila, 130, 152.

Evarzia
ozararia, 648.

Exocoetus

affinis, 868.

evolans, 868.

solandri, 868.

Falagria

oiscMra, 362, 381.

Falco
albus, 179.

anatum, 158.

clarus, 179.

griseiceps, 178.

hiogaster, 173.

Icucaetus, 179.

?«««^r('?^s-,.393, 394.
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Faloo
Tnelanogenys, 393.

nigriceps, 330.

noV(S-hollanduB, ^79.
peregrinus, 330, 338.

radiatus, 177.

soloensis, 172.

torquatus, 176.

trinotatus, 172, 178.

virgatus, 171.

Farrea
orc«, 507.

Fascellina

chromataria, 79, 619.

muscidaria, 619.

specidaria, 618.

viridis, 79, 98.

Felinia

spissa, 77.

terniinigcra, 77.

Felis

a^wis, 275, 875, 876.

antiquorum, 263.

armillata, 270.

««rai;a, 265, 815, 816.

bengcdensis, 260, 268,

269, 273,-274, 399,
401.

brasilietisis, 404.

m/ra, 273, 275, 397,

398.

caligata, 275, 398, 399,

875.

calomitli, 272.

canadensis, 276.

capensis, 272.

caracal, 277, 834.

catolynx, 275, 875.

cazlzfs, 274, 874.

cclidogaster, 268, 272,

394, 395, 396.

chalybcata, 263, 272,

395.

charltoni, 268.

cArti-i, 271, 404.

cA«?^6% 275, 398, 402,

834, 874, 875, 876.
chinensis, 274, 400.

chrysothrix, 265.

colocolla, 272.

concolor, 265.

cultridens, 260.

<;iarrfw, 266, 267, 269,

274.

discolor, 265.

(Zo;«.CA-!'ica,270,273,274,

275, 399, 402, 874.
dongolensis, 21b.

eyra, 261, 272.

fasciata, 276.

fearonis. 277.

Felis

fulva, 265.

/«.sc«, 264.

galeopardus, 272.

geoffroyii, 272.

griffithsii, 270.

^rrjsea, 270, 271.

guigna, 271.

guttata, 277.

himalayana, 276, 267,

268,404,405.
huttonii, 275, 276.

inconspicua, 273, 397,

398.

iM«?ic«, 398, 399.

irftjs, 262.

isahellina, 276.

jacquemontii, 21b, 875.

jaguarondi, 261, 272.

javanensis, 274, 400.

jerdonii, 274, 401.

ye^Jfti-ff, 277.

A:rt?'«s, 275.

kutas, 875.

Zeo, 263.

leopardus, 263.

leopardus, var. wz^er,

817.

Z%m, 275.

longicaudata, 267.

Ivpulina, 276.

lybicits, 398.

Zywa^, 276.

macrocelis, 260, 261,

266.

macroceloides, 266.

niacroura, 260, 271,404.

tnaculata, 277.

numiculata, 274, 397,

398, 875.

OTfl?H/?, 275, 874.

margay, 271.

marginata, 275.

marmorata, 259, 260.

imirmoratns, 267, 268.

onegalotis, 275.

megatherion, 260.

melanura, 271, 403.

melas, 264.

mexicana, 272.

minor, 263.

?«.m!</fl, 273, 274.

wii-is, 271, 404.

moormensis, 265.

mmrmensis, 261, 265.

nebidosa, 266.

we^Zefi'rt, 272, 394, 396.

nepalensis, 2()0, 261,

274, 275, 400, 401.

nigra, 264.

nigripectus, 261, 275.

Felis

m^'ripes, 273, 397,398.
nigropectus, 874.
obscura, 398.

ogilbii, 267.

o>jca, 264, 271,402, 404.

ornate, 275, 397, 401.

876.

pajeros, 270.

palcBopardus, 263.

panthera, 262, 263, 264.

pardalis, 270, 271.

pardina, 200, 276, 403.

pardinoides, 400.

pardochroa, 274, 400,
401.

pardochrous, 261, 273,
400.

pardoides, 403.

^«r(?i<s, 262, 263.
^jcte, 271.

planiceps, 260, 269, 399.
poecilura, 263.

^MZcMk,274,397,398.
puma, 265.

rubiginosa, 269, 275,

399, 401.

rz//a, 277.

riippielli, 274.

»-Mi!i7«, 272, 395.

senegalensis, 273, 396.

serval, 272.

servalina, 272, 395,
401.

smilodoJi, 260, 265.

subrugosa, 260.

sumatrana, 273, 400,
401.

syriaca, 274.

temminckii, 265.

tenasserimensis, 400.

;;/^rm«, 271, 404.

tigris, 263.

torquata, 273, 276, 396,
397, 399, 401, 876.

tidliana, 262.

wwcia, 260, 262, 263.
uncioides, 262.

imdata, 273, 274.

imicolor, 272.

t)am, 263.

venatica, 277.

vivcrriceps, 261, 268,

397.

vivcrrina, 260, 267, 268,

269,273,275,395,396,

399, 405.

wagati, 400.

tOTCf^M, 271, 404.

Ficulina
/c;^v, 523.
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Filodes

fulvidorsalis, 95.

nigrolinealis, 95.

octoriiaculalis, 95.

Pissurella

concatenata, 218.
incei, 218.

indusica, 218.

lineata, 218.

reticulata, 218.

Fissurellidtea

concatenata, 218.

nigrita, 219.

scufclla, 219.

trapezina, 219.

Fistularia

serrata, 864.

Flabellina

mnthina, 230.

newcombi, 230.

ornata, 230.

Florisuga
melUvora, 155, 584,752,

979.

Fluvicola

albiventris, bll, 594,

978.
leucophrys, 986.

^tc?«, 594.

Fodina
oriolus, 76.

pidlida, 76.

Fonteia
anomala, 544.

Formicarius
flwaZis, 145, 146, 751.

crissalis, 576.

hoffmanni, 145.

moniliger, 145.

rufipectus, 145.

Formicivora
grisea, 576, 595.

Fossarina
j?x«i;«Z«, 312, 209.

_pici;«, 312, 315.

Foudia
fusco-hnmnea, 346.

sechcllarum, 346.

Fraiicolinus

Artr/tj/, 827, 828.

pileatus, 827.

Fringilla

arvensis, 323.

barbata, 320.

campestris, 322.

diuca, 322.

Fulica
armdlata, 334, 339.

chUensis, 320, 333, 334.

ckloropoides, 320, 333,

334.

Fulica

leucopyga, 333, 339.

rufifrons, 320, 333.

stricklandi, 334, 339.

Fuligula
peposaca, 335, 340.

Fulix

affinis, 167.

marila, 167.

Funchalia
woodwardi, 895.

Furnarius
roseus, 133.

torridus, 978.

Gadinia
co«/c«, 115, 117, 220.

pentigoniostoma, 220.

agisymbanus, 952.

crrtssica?«?a<MS,952,973,

974.

minor, 966, 973.

Galaxias

waterhousii, 943.

Galbalcyrhynchus
leucotis, 978.

Galbula
albirostris, 582, 751.

cyaneicollis, 582, 595.

leucogastra, 582, 978.

melanogenia, 151.

rvfo-viridis, 581, 594,

595.

tornbacea, 978.

viridis, 581, 594.

Galeocerdo
tigrinus, 870.

Galeoscoptes

caroline7isis, 278.

Galerus
chinensis, 211, 736.

extinctorius, 743.

lividus, 743.

pellucidus, 211.

Gallinago
media, 160.

paludosa, 332, 339.

paraguaicB, 332, 339.

wilsoni, 280.

Gallinula

crassirostris, 333.

galeata, 339.

Gambetta
flavipes, 332, 339,

592.

melanoleuca, 332, 339.

Gampsonyx
swainson i, 979.

Grandaritis

jiavata, 660.

Garseus
specularis, 623, 686.

Gargetta
costigera, 683.

Gari
malaccana, 917.

(Amphichtena) 5?ie«-

keana, 918.

(Psammocola) togata,

917.

zonalis, 917.

Garnotia
adunca, 739.

Garra
«?;«, 349.

^o^-yZa, 282, 288,

347.

jerdoni, 282, 288.

malabarica, 288.

Garrulus
glandarius, 163.

Gaurena
florens, 47.

fiorescens, 47.

Gazalma
apsara, 681.

venosata, 681.

Gazella
dorcas, 246.

smnerringi, 817.

Gazza
minuta, 861.

Gecko
versus, 417.

Geckoella

punctata, 99.

Gelechia

fiibisci,670.

pvbescetitella, 670.

simpliciella, 670.

GeUius
jngosus, 538.

robustus, 538.

Gemmaria
sulcata, 238.

Gena
auricula, 218.

Z!(!'fa, 218.

strigosa, 218.

Genusa
bigutta, 679.

comparata, 679.

delineata, 679.

Genjoroge
bengalensi^, 848.

fii7"5, 849.

, notata, 702.

rivulafa, 848.
*•(/;«>, 848.

i Geobamon
I

fasciafa, 320, 323.
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Geodia
barretti, 26, 548.

caribea, 548.

carinata, 548.

cotichilega, 548.

gibberosa, 548.
gigas, 548.

macandrewii, 548.

placenta, 548.
tuberosa, 548.

zetlandica, 548.

Geometra
albiangularia, 639.

avicularia, 636.

decoraria, 636.

dentata, 636.

dentisignata, 636.

dissita, 637.

hcdinria, 636.

lycwnaria, 639.

pennisignata, 636.

plagiata, 636.

jfs^ff, 636.

viridiluteata, 636.

Geopelia
onaugai, 687.

Geopsittacus
occidentalis, 891.

Geositta

cunictdaria, 323, 338,

985.

fasciata, 323, 338.

isabellina, 323, 338.
7)iariii9na, 323.

Geothlyjiis

(squinoctialis, 340, 569,

594.

t'gZaitff, 569, 594.

Geotriton
gevci, 696.

Geotrochus
ambrosia, 889, 890.

coxianus, 889, 890.

eras, 888, 890.

gamelm, 888, 890.

mendana, 889, 890.

Greotrygon

caniceps, 130.

chiriquensis, 130, 159.

cristata, 130.

montana, 591, 753.

veraguensis, 159.

Geranoaetus
onelanoleucus, 329, 3;-!8.

Geronticus
S'pinicollis, 600.

Gerres
argyreus, 867.

lineolatus, 867.

^oe;;/, 867.

waigiensis, 867.

Gibbula
COOT, 115, 117, 217.
picturata, 217.

preissiana, 217.

strangei, 217.
sulcosa, 217.

Gibbus
(Gibbulina) nevilli,'S04:,

315.

(Gonidomus) newto-ui,

305, 315.

Ginea
removens, 74.

Glanycus
insolitus, 681.

Glaucidium
?, 158.

infuscatum, 989.

nanum, 338.

Glaucis

«#»M5, 752, 979.

Glauconome
angulata, 924.

Glauconomya
angulata, 924.

ckiuensis, 490.

priineana ?, 490.

rugosa, 924.

Glaucus ?, 230.

Globiocepbalus
melas, 686.

svineval, 477, 478.

Glottula

dominKa, 50.

radians, 666.

Glyphidodon
eodestinus, 864.

septemfasciatus, 864.

sordidtis, 864.

Glyphodes
actorionalis, 92.

C(Bsalis, 92.

diurnalis, 92.

gastralis, 93.

lacustralis, 93, 98.

Zor«, 92.

lucifcralis, 92.

stolialis, 92.

univocalis, 93.

vagalis, 93.

Glyphorhynchus
cccstehiazidi, 750.

cuneatus, 574, 595.

Glyptosternum
lonah, 285.

Gnophos
cmnbustaria, 631.

muscosaria, 636.

obtectaria, 635.

Gobio
pangusia. l(i.

Gobius
brevifilis, 940.

caninus, 862.

giuris, 14.

interstinctus, 862.

ornatus, 862.

ventralis, 862.

Gogrius
sykesii, 563.

Goniodoris
atromarginata, 229.

bennetti, 229.

crossei, 229.

daphne, 229.

erinaceus, 229.

/e&TJim, 229.

loringi, 229.

splendida, 229. '

verrucosa, 229.

Gonitis

gtittanivis, 64.

Gonophora
indica, 44.

Gonorhynchus
nuicrosomus, 17.

Gorgonia
flabellum, 120, 904.

Gortyna
cicprea, 50, 97.

Gouldia
australis, 928.

conversi, 154.

langsdorffi, 752, 979.

Gracilia

pygmcea, 362, 379.
Gracillaria

auricUla, 671.

falcatella, 671.
gemoniella, 671.

nitidida, 671.

quadrifasciata, 671.
resplcndens, 671.
terminaliee, 671.

usfidatella, 671.

Graculus
elegans, 320, 336.

Grallaria

brevwauda, 978.
guatejnalensis, 146.

perspicillata, 146.

Grallaricula

costaricensis, 146.

Grammodes
ammonia, 76.

mygdon, 76.

notata, 76.

stolida, 76.

Grantia

?, 556.

aspentm, 554.

hotryoides, bob.
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Grantia
cUiata, 554.

clathrus, 555, 557.

comjpressa, 555.

coralloides, 513.

coriacea, 556.

ensafa, 555.

fistulosa, 556.

hutnholdtii, 554.

lacunosa, 555.

lieberkuhnii, 555.

multicava, 556.

«it'e«, 556.

pulverulenta, 554.

raphanus, 554.

setosa, 554.

solida, 556.

striatula, 556.

tessellata, 557.

Grapelia
cmstralis, 534.

Graphiphora
basistriga, 54.

cerastio'ides, 54.

C-nigrum, 54.

fasciata, 54.

rubicUia, 55.

Grus
antigone, 430, 457, 762.

pavonia, 429.

t'lV^o, 819.

Gueparda
guttata, 217, 396.

Guira
piririgua, 585.

Guiraca
concreta, 141.

cyanoides, 141, 7.^0.

Gygis
a?6«, 832.

Gymnocephalus
c«;i>i/.s, 581, 593.

Gymnoderus
fmtidus, 581, 593.

Gymnotus
kapirat, 17.

noto'pterus, 17.

Gyparchus
23a^a, 589, 753.

Gypogeranus
serpentarius, 442.

Gypoictinia
melanosternmi, 393.

Gyrinus
«?e;eawi, 366, 365, 370.

Habrocebus
diade^na, 247.

Habrocerus
capillaricornis, 364,

382.

Hadena
albidisca, 59, 97.

albinota, 58.

atrovirens, 58.

auroviridis, 59, 97.

lanceola, 59.

inegastigma, 58.

tcnchrosa, 59.

Hadrostomus
minor, 579.

Hajmatoderus
militaris, 580.

Hsematopus
fiifer, 331, 339.

palliattcs, 339.

Halcrosia
a/^e^ii, 715, 716, 717.

frontata, 715, 717-

Halcyon
rtZ6wJ;/a, 828, 829.

chelicuti, 824.

saurophaga, 827.

striolata, 824, 82S.

Haliaetus
t'OCT/cr, 823.

HaUastur
leucoster7ius, 393,

394.

sphenurus, 393.

Halichondria
asgogropila, 533.

albicla, 536.

angulata, 540.

areolata, 511.

Jato", 536.

caduca, 519.

Candida, 539.

carnosa, 523.

celata, 516.

cervicornis, .545.

cinerea, 512.

coalita, 519.

corrugata, 539.

dickiei, 536.

distorta, 519.

farinaria, 519.

^?«s, 523.

glabra, 519.

granidata, 536.

kpidmani, 534.

incerta, 519.

inconspicua, 519.

incrustans, 535.

infundihuliformis, 51.3.

ingalli, 533.

inornafa, 539.

irregularis, 536.

johnsoni, 538.

johnstonii, 547.

mammillaris, 27.

nigricans, 534.

Halichondria
oculata, 512.

panicea, 27, 519.

pattersoni, 536.

pulchella, 539.

rigida, 545.

scandens, 534.

servosa, 519.

simplex, 519.

subdola, 519.

suberea, 523.

suberica, 523.

thompsoni, 535.

variantia, 539.

ventilabra, 516.

ventilabrum, 516.

Haliotis

cocco-radiata, 218.

nervosa, 218.

Haliplaua
fuliginosa, 161.

Halisarca

dujardinii, 520.

Halispongia
cavernosa, 512.

ventilabra, 516.

Halmaturus
bennettii, 953.

Halodroma
garnoti, 336, 340.

Haltica

ampelophaga, 363, 379.
Hamacantha
johnsoni, 538.

Hamigera
rubens, 536.

Haminia
6reyjs, 227.

Hamodes
aurantiaca, 73.

Hapalocercu3
citreolus, 338.

flaviventris, 326.

Hapalotis

caz«^wM«CMZa^a,316, 317,
597.

personata, 318.

Haplochilus
playfairii, 868.

Hara
Tnalabarica, 347.

Harpagus
bidentatus, 753, 979.

Harpalus
distinguendits, 364, 368.

grisem, 363.

rotundicollis, 364,
365.

ruficornis, 363.

(Ophonus) rotundicol-

lis, 368.
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Harpalus
(Pseudophonus) c/ri-

seus, 368.

( ) tnificonm, 368.

Hegeter
tristis, 364, 380.

Heliastes

cincfus, 864.

Heliodoxa
henryi, 154.

jacida, 154.

Heliomaster
longlrostris, 155, 752,

979.

sclateri, 155.

stiiartce, 155.

pallidiceps, 155.

Heliopbobus
dissectus, 52.

Heliornis
/m/jc«, 754, 979.

Heliothis

armigera, 60.

pelt igera, 60.

Heliothrix

auritus, 584, 979.

harroti, 155.

purpureiceps, 155.

Helix
albanensis, 723.

avidorum, 724, 725.

hombycina, 723.

ciliosa, 491.

cocklidium, 726.

cj/gnea, 723.

diemenensis, 723.

grayi, 725.

hamiltoni, 722, 723.

ianthina, 230.

lampra, 722.

lamproides, 722.

Tnarcescens, 724.

mucosa, 725.

pachystyla, 725.

pachystyloides, 725.

penolensis, 724.

^ea^a, 725.

retipora, 39.

sericatula, 39.

stramineus, 213.

sublesta, 723.

terriculata, 724.

umbracidorum, 724.

violacea, 230.

t'iiifrm, 1001.

wellingtonensis, 723.

Helmintherus
vermivorus, 135.

Helminthophaga
chrysoptera, 135.

peregrina, 135.

Helops
azorieiis, 380, 390.

vidcanus, 390.

Hemeroblemma
peropaca, 75.

Hemeropliila
atrostipo.tn, 627.

basistrigaria, 626.

creataria, 625.

eiiprearia, 626.

humeraria, 627.

interruptaria, 626.

onauraria, 625.

nigrovittata, 626.

objectaria, 625.

retractaria, 627,

686.

strixaria, 625.

Hemibagrus
punctatus, 284.

Hemicognathus
leptorhynclms, 328, 338.

Hemicoralliuia

johnsoni, 127.

Hemidacnis
albiventris, 749.

Hemirampbus
dispar, 868.

dussumieri, 867.

georgii, 867.

Heniocbus
maerolepidotus, 852.

Hepialas
nipaknsis, 686.

Herculia
bractealis, 89.

Herdonia
osacesalis, 90.

Herminia
albirenalis, 85.

hadenalis, 85.

ochracealis, 85.

Herraonassa
consignata, 49.

Herodias
egretta, 749.

Herpa
venosa, 679.

Herpetotberes
cachinnans, 590, 753.

Herpysticus
eremita, 388.

Hesperia
eryltis, 35.

/re>, 34, 35.

tniolus, 35.

Heteroderes
atlanticus, 375.

azoricus, 365, 375,

396.

rufangidns, 375.

Heteropelma
amazonum, 579.

wallacii, 567, 579, 595.

Heterotella

corbicula, 531, 558.

Hiatula
biradiata, 918.

epidermia, 918.

/or/fZa, 918
Hieracidea

berigora, 393.

Himantopus
leucocephalus, 600.

nigricollis, 339, 591.

Hipponyx
foUacea, 211.

subrufa, 212.

Hippopotomus
amphibius, 601.

terrestris, 880.

Hircinia

dendroides, 510.

fascicidata, 510.

flavescens, 510.

Aeies, 510.

hirsuta, 510.

panicea, 510.

typica, 510.

variabilis, 510.

Hirundo
(Bquatorialis, 977, 979.

albiventris, 569, 979.

andicola, 984.

cyanoleuca, 321, 337.

cryfhrogastra, 340,

569.

fliiminicola, 832.

Icucopyga. 321.

OTcyewz, 321,337.

pacifica, 456.

riparia, 456.

rustica, 456.

wbica, 456.

Histiopborus
americanus, 857.

brevirostris, 856.

gladius, 856, 857.

indicus, 857.

Holaeantbus
ignafius, 852.

Holocentrum
caudimaculatum, 855,

diadema, 855.

Z«i»e, 855.

rvbrum, 855.

spiniferum, 855.

Holocentrus
caudimaculatjcs, 855.

Homalium
clavieorne, 364, 385.

pusillmn, 362, 385.
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Homaloptera
brticei, 347, 3i8.

Homalota
atrcmientaria, 362, 382.
atricilla, 382.

coriaria, 364, 382.

flavipcs, 383.

longida, 364.

luridijKii/iis, 364, 381.

mdanaria, 362, 382.

w/^rm, 362, 365, 382.

obllque-pimctata, 364.

381.

p^Uresceiis, 382.

Homoptera
injllgcns, 65.

Hoplopterus
cayanus, 691, 979.

Hoterodes
cinerealis, 94.

Hulodes
caranea, 73.

drylla, 73.

inangulata, 73.

palumba, 73.

restorcns, 73.

Humplireysia
strangei, 912.

Hyalocha'ta
possicii, 118.

Hyalonema
affinis, 118.

ltisitanicum,20, 23, 117,

901, 902, 903, 905.

1001, 1002, 1003.

mirabile, 18, 19, 20, 21,

31, 32, 33, 350, 351,

901, 902, 903, 906,

1001.

mirabUis, 18, 118, 540,

901, 906.

sicSoWu, 18, 117, 118,

119, 901, 1002, 1003.

Hyalothrix
lusitanica, 119.

Hybliea
constdlata, 63.

firmamentum, 63.

piiera, 63.

Hydaticus
zonatus, 386.

Hydatina
/fosa, 225.

fhysis, 225.

Hydrajcia
naxiaoides, 50.

Hydrocampa
crassicornails, 90.

jmlckrali^, 90.

Hydrochelidon
Jigsipcs, 337, 340.

Proc. Zool,. Soc.— 1

Hydrochelidon
plumhca, 337.

Hydrocicca
mdanops, 333, 339.

Hydroporus
2)Za«M.s, 363, 365, 369.

HydropsaUs
trifurcata, 595, 583,

978.

Hylactes
catitaneus, 338.

megapodius, 325, 338.

tarnii, 325, 338.

Hylastes
aife?-, 362, 376.

Hylocliaris

cyanca, 752.

sapphirina, 584, 752,

979.

Hylophila
chloroleuca, 668.

falcata, 668.

Hylopbilus
cincrciceps, 137.

decurtatus, 137.

ochracciceps, 570.

pusillus, 137.

rubrifrons, 567, 569,

570, 595.

semicinereus, 567, 570,

595.

vlridiflavm, 137.
'

Hylotrypes
hajulus, 362, 379.

Hylurgus
lignipcrda, 362, 376.

Hymedesmia
radlata, 521.

stellata, 544.

zctlandica, 537.

Hymeniacidon
albescens, 518.

armatura, 518.

aurca, 518.

brcttii, 518.

bucJclandi, 542.

carnosa, 523.

carimcula, 518.

cclata, 525.

clavigera, 523.

cUftoni, 515.

coccinca, 518.

consimilis, 518.

crustida, 518.

dujardinii, 520.

fallaciosus, 518.

/«?;a.r, 518.

/cK.s, 523.

florcum, 537.

fragilis, 518.

fldafbiosa, 523.

867,' No. LXX.

Hymeniacidon
lactea, 518.

lingua, 533.

macilcnta, 537.

nmmnieata, 518.

viembrana, 518.

pachyder)iia, 118.

perarmatus, 535.

perlcvls, 518.

pluiaosa, 536.

rctkulatus, 518.

sanguinea, 518.

suberea, 523.

thomasii, 518.

varantki, 539.

virgultosa, 518.

viridans, 518.

Hymerajjhia
da vata, 521.

stdlifera, 543.

vermkularis, 522.

verticillata, 516, 543.

Hyomoschus
aquaticus, 954, 955,

956, 958.

Hypa3tra
gammoides, 75.

noctuoidfis, 75.

Hypena
abducalis, 83.

basistrigalis, 84.

castanealis, 84.

cervinalis, 83.

conscitalis, 83.

costinotalis, 83.

divisalis, 84.

extensa, 83.

lacessalis, 83.

longipennis, 85.

rectivittalis, 84.

tencbralis, 83.

Hypera
variabilis, 363, 378.

Hypercompa
imperialis, 682.

impleta, 682.

lojigipennis, 682.

plagiata, 681.

Hypernaria
disclstrigeh 78.

Hyperolius
insignis, 844.

toidsonii, 845.

Hyperythra
calcearia, 619.

e7inomosaria, 619.

limholaria, 619.

luteata, 619.

niguzaria, 619.

pcnicillaria, 619.

ftpurcataria, 619.
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Hyperythra
trilineata, 619.

vitticostata, 619.

Hyphantornis
aurantius, 826.

royrei, 826.

suhaurcus, 826, 828.

Hypoborus
ficus, 363, 376.

Hypocala
deflorata, 67.

efflorescens, 68.

rostrata, 68.

subsatura, 68.

Hypocliroma
basifluvata, 632.

boarmiaria, 632.

costistrlgaria, 633.

dispensata, 632.

irrorataria, 632.

leojpardinata, 634.

muscicoloraria, 632.

nyctemerata, 632.

tenebrosaria, 633.

varicolararla, 633.

viridaria, 632.

Hypocnemis
cantator, 750, 978.

elegans, Ibl.

inelanojiocjon, 576.

melanostkta, 1b1.

myiothcrina, 750, 757.

978.
therescB, 750.

Hypolophus
sejphen, 872.

Hyponomeuta
lineatonotella, 669,

686.

Hypopola
thelebas, 679.

Hypopyra
feniseca, 73.

mollis, 72.

vssiffera, 73.

restorens, 73.

xmistrigata, 73.

vesperfilio, 73.

Hypotriorchis

fcmoralis, 330, 338,590,

988.

ritfigidaris, 158, 590.

Hypsa
silvandra, 677.

Hypselobagriis

cavasius, 285.

Hypsipetes
crassirostris, 344.

olivaceus, 344.

Hyrax
capcnsis, 692.

Hyria
bicolorata, 642.
ornata, 643.

fluristrigcda, 643.

trilineata, 642.

lanthina
iico^o?-, 230.

bifida, 231.

capreolata, 231.
crtste, 230.

communis, 230.

decollata, 230.

dcpressa, 230.

cxigua, 231.

(Lodina) exigua, 231.

fragilis, 230.

ianthina, 230.

penicepliala, 230.

striidata, 230.

violacea, 230.

Ibis

falcinellus, 334, 339.

guarauna, 334.

Tnelanopis, 339.
ort^i, 334.

Ibycter

aTTi^ricanus, 589, 753.
aifer, 589, 979.

Icterus

baltimorensis, 142, 279.

cayanensis, 573, 594.

giraudi, 142.

onesomelas, 279.
prosthemelas, 279.

sjmrius, 142.

tibialis, 594,

Icthyura

fidgurlta, 682.

Ictinia

plumbea, 158, 590, 753.

Idomon
alderi, 526.

Iguana
tnberculata, 766.

Ilerda

androcles, 674.

moorei, 674.

Indris

«?6i<5, 248.

brevicaudattts, 248, 249,

250, 252, 253, 254,

255, 967, 974.

diadema, 2A1, 248, 249,

253, 254, 255, 256,

975.

?aM;;^fr, 248, 249, 250.

252, 253, 254, 256,

970, 974.

Ingallia

cupulifcra, 537.

Ingura
recurrens, 62.

lodopleura
Isabella, 579, 695, 751,

758.

laplacii, 579.
pipra, 758.

lophon
nigricans, 534.

scandens, 534.

lolsea

amabilis, 310.
scittda, 310.

sculptil is, 310.

loltema
schreibersi, 979.

lolaus

longinus, 36.

pseudo-longinus, 35,

36.

lontha
nmbrina, 73.

Iphiteon

panicea, 506.

Irrisor

erythrorhynchus, 824,
828.

senegalensis, 824.

Isaurus
tubercidatus, 234.

Isis

nobilis, 126.

Isodictya

anoinala, 523.

ci?ierea, 512.

dissimilis, 513.

edwardsii, 534.

fimbriata, 537.

infundibuliformis, 513.
jugosa, 538.

lobata, 537.

lurida, 512.

iiorynani, 534.

palnmta, 534.

paupera, 534.

robusta, 538.

simulans, 622.

varians, 622.

Istiophorus

gladius, 857.

Ixos

nigricans, 825, 828.

Jacamerops
grandis, 682.

Jana
pallida, 681.

Janus
sanguineus, 230.

Japonia
barbafa, 314.
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Japonia
citharella, 314.

Jaspis

johnstonii, 526.

Jiilis

hmaris, 865.

Mlobafa, 865.

Kellia

cycladiformis, 928.
rotunda, 927.

. Kobus
eUipsij}ri/mni(s,4:,5, 6,7.

sing-sing, 3, 4, 5, 7.

Krananda
semihyalina, 648.

Ejaussia

lamarckiana, 935.

Labeo
dyocheilus, 16.

Jcontius, 289.

pangusia, 16.

dussnmieri, 290.

Labeobarbus
for, 282, 290.

Labio
porcata, 216.

striolatus, 217.

Labrus
furcatus, 852.

Lacera
capella, 80.

Lacerta

alligator, 718.

Laemophloeus
davieollis, 364, 372.

Lagoptera
dotata, 74.

honesta, 74.

Ttiagica, 74.

Lagyra
megaspila, 616.

rigusaria, 616.

Laimodonta
g-j/o^?', 231.

sulcata, 231.

Lamellaria
indica, 199.

perspicua, 199.

Lampania
australis, 208.

Lampornis
gramineus, 584.

»mw^o, 584, 752, 979.

veraguensis, 153.

Lamprotornis
coluTnbinus, 830.

Lanio
auranfiu^, 139.

levcothorax, 139.

Laothoe
verticillata, 543.

Laparocerus
«2'or?:c2^<(, 360, 378, 388,

391.

Larentia
(srata, 654.

variegata, 653.
Larus

argenfatus, 315.
belcheri, 340, 991.
bridgesi, 336.

cincreo-caiidatus, 320,
336.

dominicanus, 340.

franklini, 336, 340.

frobenii, 320.

fuscescens, 315.

/i(sc;M, 315, 416.

qlaucotis, 340.

^kittlitzii, 336.

modesfus, 336, 340.

rjssa, 430.

scoresbii, 336, 340.

Lasea
australis, 927.

scalaris, 927.

Lasiocampa
strigilis, 684.

vj«a!'«, 685.

Latiaxis

nodosa, 192.

Latridius

minutus, 362. 373.

«o(Zi/er, 362, 373.

Laurion
ciVce, 678.

mefallica, 678.

Lebeda
latipennis, 685.
nanda, 685.

undans, 685.

Leda
<?o^rHi, 932.

Legatus
albicoUis, 148, 577.

Leiopyrga
picturata, 216.

Leiostraca

amtissima, 201.

Leistes

a^iipes, 320, 985.

guianensis, 573, 750.
Lelapia

australis, 557.

Lemur
diadema, 247.

laniger, 247.

pusUlus, 972.
Lenyra

asfaroth, 676.

I Leo

I

africanus, 263.

gambianus, 263.
goojerattcnsis, 263.
moi//i>, 263.

persicus, 263.

Leopardus
auratus, 265.

brachyurus, 264, 266.

ckinensis, 264.

concolor, 265.
eW^o^'^, 269, 399.

griseus, 270, 403.
hernandesii, 402.

hernandezi, 265.

himalayanus, 267, 404,
405.

inconspicuus, 273, 396.
japonensis, 264.
o?ica, 264.

pardus, 263,
^/ciifz^s, 271, 403.
sumatramis, 401.
tigrinoides, 271, 404.

Lepidopleurus
anfiqttus, 223.

longicyniba, 222.
proteus, 222.

itstulatus, 222.

Lepilemur
furcifer, 971.
murinus, 966, 973.
mustelinus, 968, 971.
myoxinus, 972.

Tuficaudatus, 968, 971.
Leptacinus

pusillus, 362, 383.

Leptasthenura
agithaloides, 324, 338.

Leptochiton
versicolor, 223.

Lepton
adamsi, 910, 911, 928.

Leptopogon
amaurocephalus, 757.
peruvianus, 751, 757.
pileatus, 757.

Leptoptila ?, 159.

rufaxilla, 591.

verreauxi, 159.

Leptosceles

mitchdli, 331, 339.
Leptoxura

cinamomea, 595.

Leptoxyura
cinnamomea, 574, 978.

Leptiira ?, 362, 379.
Lepyrodes

geomefralis, 91.

lepidalis, 91.

jjerspicuaJis, 91.
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Lethrinus
candeus, 854.

crocoptcrus, 854.

genivittatui^, 853,

karum, 558.

longirosfris, 853.

nebulos>i.% 854.

ramak, 854.

sirla fits, 854.

Leucania
confusa, 48.

decissima, 48.

designafa, 48.

exsavguis, 47.

exterior, 48.

extranea, 47.

piilcherrima, 48, 97.

vcnalha, 48.

Leueinodes
orbo7ialis, 90.

Leucippns
chhrocerciis, 979.

Leucogypsia
fdgoensis, 557.

gossei, 557.

Leucoma
latifascia, 680.

Leizconia

fistvlosa, 556.

nivea. 556.

jynmila, 556.

Leucophseus
behheri, 991.

Leucopternis

/?-«;^;??, 589.

^•?(A/i, 589.

snperciliaris, 589,

595.

Leucosolenia

botri/oides, 555.

coniorta, 555.

coriacea, 556.

lacunosa, 555.

pnlchra, 556.

Leucospiza
nov(B-hollandi(S, 178,

179, 393.

Leucotina

esiSAer, 116, 117, 225.

Lichia
toloo-parah, 861.

Licinus
brevwollis, 363, 367.

Lieberkuhnia
agagropkla, 520.

ca?ir, 520.

ciliata, 554.

Lima
/-«;?«;;«, 933.

fragUis, 933.

squamosa, 933.

Limacodes
apicalis, 685.

graciosa, 684.

Limnocorax
Jlavirostris, 827, 828.

Limosa
hudsonica, 332, 339.

Lingula
Mans, 935.

Liotia

angasi, 214.

Lipaugiis

cirieracens, 579.

holeri/thrus, 149,

279.

hjpojyf/rrhiis, 757.

lateralis, 751, 757.

rvfescens, 149.

unirufus, 149, 279.
Litbada

sericearia, 624.

Lithocbaris

apicalis, 363, 384.

debilicornis, 364, 384.

ochracea, 362, 384.

ripicola, 363, 384.

ruficollis, 364, 384.

tricolor, 384.

Litbocolletis

bauhini(S, 672.

Lithosia

cra.jnboides, 666.

servia, 677.

tetragona, 677.

vagesa, 677.

Litbospongia
;'or?Vi!, 506.

Littorina

atisfralis, 209.

ferns, 209.

maitritiana, 209.

pgramidalis, 209.

nnifasciata, 209.

Lituus
fei'/s, 186,

Lobipes
antarctiei(S, 332.

Loeastra
c7iproviridalis, 87.

phereciuscalis, 86.

Loepa
miranda, 684,

Lophospiza
griseiceps, 178.

trivirgata, 178.

Lophostrix
cristata, 590.

stricklandi, 158.

Lophyrus
aiistralis, 221.

concentricus, 221, 222.

Lophyrus
glaucus, 222.

jifgos2(s, 222.

muricatiis, 222.

smaragdinus, 115, 117,
222

Lorica

cimolia, 224.

Loripes
assimilis, 910. 911, 926.
icterica, 910, 9.6.

ovum, 926.

tmnida, 926.
Lorius

ehlorocercus, 183.

Lozostoma
flavofasciata, 671.

seviistdj)hurea, 671.

Lucapina
(Glypbis) 2nc«j, 218,

Lucina
exasperafa, 926.
icterica, 926.

otmlum, 926.

parvula, 926.

simplex, 926.

tigrina, 926.

(Codakia)^«r«?<?«, 926.

( ) rngifera, 926.
Lunella

iindidata, 213.

Lurocalis

gouldi, 583.

nattereri, 583.

Lutodeira
chanos, 868.

cMoropterus, 868,
Lutra

mdgaris, 181.

(Hydrogale) swinhoei,

182.

Lutraria

dissimilis, 917.

rhynchcena, 917.
Lutronectes

wkitcleyi, 180, 181.

Luxiaria

phgllosaria, 617.

Lycimna
polymesata, 62',

Lygniodes
ciliata, 69.

hypolenca, 69.

Lymantria
aryama, 681.

beafrix, 681.

lineata, 681.

vuirginafa, 681.

mnnda, 681.

Lyncus
borealis, 276.
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Lyncus
canadensis, 276.

erythrotis, 275, 875.

fasciatus, 276.

isahellinus, 261, 276.

lupidinus, 276.

macidah'.s, 277.

pardinns, 276.

r2c/?<5, 277.

Macacus
assamensis, 950.

inuns, 2.54.

rhes2(S, 951.

jpileatus, 949.

MacAndrewia
azorica, 507.

Macaria
eleonora, 648.

emersaria, 648.

metagoiiaria, 647.

worfl, 648.

permotaria, 648.

perspicnaria, 647.

sfreniataria, 648.

sfrenuataria, 648.

Ma<?ginivrayia

spinigera, 231.

Macha-ropterus
striolahis, 751, 978.

Machephilus
dumerilli, 713.

Macrocheilus
japonieiis, 311.

Macrocbisma
sinensis, 312, 315,

Macrochlamys
minima, 303, 315.

perlucida, 303, 315.

Macrodipteryx
lonqipennis, 821,

822.

Macroglossa
triopns, 676.

Macronierus
typicus, 'iA'J.

Macrones

cavasius, 16.

Macropteronotue
magvr, 1.5.

Macropus
caixana, 758.

major, 476.

robustus, 476.

Macrosila
nyctiphanes, 675.

Mactra
contraria, 016.

corbuloides, 916.

lateralis, 910.

luzonica, 916.

Mactra
ovalina, 917.

pnsilla, 916.
rostrata, 916.

riifcscens, 916.

Madrepora
rubra, 126.

Magas
cumingi, 935.

Malachius
militaris, 364, 375.

Malacoptila

/?^se«, 583, 752.
r?//«, 583.

Malleus
fli'6t«s, 930.

Malurus
callainus, 302.

melanotics, 302.

splendens, 302.

Mamestra
albirena, 53.

alhomacidata, 52.

chalybeata, 52.

infausta, 52.

metallica, 52.

nigrocuprea, 52.

sikkima, 63.

sujfusa, 52.

Manatus
americaniis, 691.

Mangelia
letourneu^iana, 204.

pfcte, 204.

splendida, 309, 315.

Marcala
ignivorata, 651.

Mareca
a^nericana, 167.

chiloensis, 335, 339.

penehpe, 167.

Margarita
angtdata, 217.

Margaritifera

fimhriata, 930.

Margarodes
amphitritalis, 94.

conchyalis, 94.

laficosfalis, 93.

pomonalis, 94.

psitfacalis, 94.

Margaronia
amphitritalis, 94.

conchyalis, 94.

laticostaUs, 93.

marthcsiusalis, 94.

pomonalis, 94.

psittacalis, 94.

transvisalis, 94.

Margarornis
brunnescens, 143.

Marginella
attenuata, 196.

mvscaria, 196.

(Glabella) miiscaria,

196.

ovulum, 196.

(Cryptospira) ovulum,
196.

simplex, 196.

fratislucida, 196.

turbinata, 196.

Marinula
xanthostoma, 231.

Marmorinia
skivula, 78.

singha, 78.

Marsenia
indica, 199.

Maruca
aqicatilis, 93.

Mastacembelus
armatus, 284.

eryptacajithus, 102.

Mastygophora
scopigeralis, 86.

Maxula
idonea, 73.

Mecaria
divisaria, 642.

vagata, 642.

Mecodina
lanceola, 78.

Medon
imherbis, 556.

Megapicus
hamatogaster, 157.

Megapodius
eremita, 830.

sewe.r, 830.

Megarbyncbus
pitangua, 578.

Melampus
ovatus, 231.

Melanerpes
cruentafus, 587, 75.3.

Melania
cancellata, 491.

Melanippe
catenaria, 655, 686.
cupreafa, 655.

Melanitis

?rtw, 674.

Melanotus
dichrous, 363, 375.

Melibfea
australis, 229.

Meligetbes

incanus, 363, 371.
!!rjs!!is, 371.

Mellivora
capensis, 98.
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Mellivorft

indica, 98.

leuconota, 98.

Melopelia
mcloda, 330, 339.

Menapia
xanthojphila, 682.

Menestho
sculptilis, 310.

Menura
superha, 391, 688.

Menyllus
ingalli, 533.

Mergana
eequilinearia, 624.

bilineata, 624.

debitaria, 624.

restitutaria, 624.

Merganetta
armata., 340.

Mergus
cucullatus, 167, 168.

Meroe
Am«s, 909, 922.

Merula
simillima, 834.

Mesapos
stellifera, 543.

Mesites

tertZw, 361, 363, 377.

Mesodesma
elongata, 920.

obtusa, 920.

Mesoprion
argentimaculatus, 849.

erythrinus, 849.

erythrognathus, 849.

fulviflamma, 849.

gembra, 849.

lutjanus, 849.

mochas, 849.

rwsse^/i, 701, 702.

mi;!*a, 849.

Messaras
alcippe, 673.

Mestleta

abrufta, 78.

Metallura
cupreicauda, 983, 987.

Metania
gregaria, 551.

paulata, 551.

retictilata, 551.

Metriopelia

aymara, 989.

melanoptera, 330, 339.

Mezium
sulcatum, 364, 376.

Micra
hemirhoda, 61.

partita, 668.

Micrastur
gilvicollis, 590.

macrorhynchus, 759.

mirandoUii, 753, 759.

Microcebus
coquereli, 966, 967, 972.

furcifer, 971.

TOiwor, 964, 966, 967,

969, 973.

myoximts, 962, 963, 964,

"96.5,966,967,972.

pusillus, 961, 962, 963,

964, 965, 966, 967,

972.

r;c/7(s, 961, 972.

smithii, W12i.

typicus, 968.

Microcerculus
leucostictus, 134.

luscinia, 134.

marginatus, 977.

philomela, 134.

Microchera
alho-coronata, 130, 131,

1.54.

parvirostris, 131.

Microciona
ambigua, 535.

armata, 535.

atrosanguinea, 535.

carnosa, 535.

/aZ/oa:, 521.

fictitia, 535.

tern, 539.

spinulenta, 535.

Micronia
aculeata, 646.

caudata, 646.

fasciata, 646.

gannata, 646.

obtusata, 646.

simpliciata, 646.

sparsaria, 646.

striataria, 646.

Microplax
^rra^yi, 224.

Micropterus
cinereus, 340.

Milionia

glauca, 678.

Milvago
chimachima, 589.

chimango, 329, 338.

crassirostris, 329, 988.

megalopterus, 329, 338,

988.

Milvulus
!!ym««MS, 149, 578,978.

Miivus
eegyptius, 823.

«^Mis, 393.

Milrus
is2<ras, 393, 687.

Mimus
!;Ae«c«, 320, 337.

Minolia
angulata, 217.

vitiliginea, 217.

Mionectes
oleagineus, 147, 577,

751, 978.

Mionorus
hmatus, 943.

Miresa
brevilinea, 684.

Mitra
carbonaria, 193.

glabra, 194.

isabella, 194.

melaniana, 193.

nigra, 193.

so/«c?a, 194.

sordida, 194.

sitrrtw^ei, 110, 117, 194.

Mitrella

chine?isis, 740.

pelhicida, 741.

spinifera, 741.

subreflexa, 741.

Mniotilta

varia, 135.

Modiola
australis, 929.

concinna, 929.

glaberrima, 929.

opifex, 929.

strigata, 929.

subtorta, 930.

j-M^y^a, 929.

Modiolarca
subtorta, 930.

Modiolaria
iarift/a, 911,929.

Molothrus
serkeus, 573.

Momotus
brasiliensis, 150, 581.

lessoni, 150.

martii, 151, 751.

psalurjis, 150.

subrvfescens, 150, 151.

Monarcha
cinerascens, 830.

fulviventris, 830.

godeffroyi, 829.

mornata, 830.

rvgensis, 829.

Monasa
flavirostris, 752.

vigrifrons, 583, 595,

978.

peruana, 752.
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Monilea
corrugata, 217.

Monocrepidius
posticus, 365, 375.

Monodonta
apicina, 215.

baccata, 215.

coiicanierata, 217.

Monoptygma
cingulata, 311.

concinna, 225.

Monotonia
quadricoHis, 362, 372.

4:-foveolata, 362, 371.

spinicollis, 371.

Morelia
variegata, 315.

Morphnus
guiane7isis, 753.

Mucronalia
mucronafa, 201.

Mugil
axillaris, 863.

ceeruleo-maculatus, 864.

parsia, 863.

troschelii, 864.

MuUoides
fiavolineatus, 853.

MuUus
barberinus, 853.

cyclostoma, 853.

cyclostomtis, 853.

dispilurus, 853.

flavoliiieakis, 853.

fraterculus, 853.

luteus, 853.

oxycephalus, 853.

vittatus, 853.

Munia
oryzivora, 826.

Murtena
chlorostigma, 868.

maculata, 302.

nubila, 868.

opAis, 869.

variegata, 869.

Murex
acanthopterus, 186.

(Pteronotus) acantho-
pterus, 186.

( ) angasi, 186.

costatus, 188.

TOerei, 187.

olearium, 188.

palmiferus, 186.

(Chicoreus) palmiferus,

186.

parthenop>v.s, 188.

spengleri, 188.

triformis, 186.

tritonium-ansfrale, 187.

Murex
uncinarius, 186.

Murlida
lineosa, 685.

Mus
(Gymnomys) celebensis,

598.

hirsutus, 318.

macropus, 316, 597.

rattus, 597.

xanthura, 598.

Muscicapa
oZ/ya, 578.

Muscigralla
brevicauda, 326.

Muscipeta
fuseata, 578.

Muscisaxicola

albifrons, 986.

albilora, 986, 987. •

cinerea, 326, 338.

flavinucha, 326, 338.

flavivertex, 326.

fluviatilis, 326.

macloviana, 326.

macidirostris, 326, 338.

Tnentalis, 326, 338, 982,

986.

nigrifrons, 326, 338.

rubricapilla, 326, 338,

986.

rufivertex, 326, 338,

987.

Muscivora
castelnaudi, 978, 981.

mexicana, 148.

rc^ifl, 981.

Mycale
grandis, 633.

lingua, 533.

Mycalesis
i/fls/ws, 718, 720.

clerimon, 720.

daidis, 721.

hesione, 720.

eY«, 721.

fnartius, 720.

medus, 720.

melusina, 719.

miriam, 719,

moorei, 720.

?2«/<i, 720.

narcissus, 721.
perseus, 718, 719.
raesaces, 719.
samba, 720.

sanatana, 674.
&7>J2<*, 718, 721.
i'«62Y^«, 720.

tcrmitius, 718, 720.

zuchaus. 721.

Myceta;a
Airia, 362, 373.

Mycteria
australis, 762.

Myiarchus
ferox, 578.

nigricapUlus, 148, 278,

279.

nigriceps, 148, 578.

sp. ind., 578.

Myiobius
barbatus, 751.

ergthrurus, 148, 578,

595, 751.

ncBvius, 148.

sulphurcipygius, 148.

Myiodynastes
audax, 578.

nobilis, 148.

solitarius, 751, 978.

Myioturdus
ficscater, 132.

Myiozetetes

cayennensis, 279, 577,
978.

columbianus, 148, 279.

granadensis, 278, 279.

guianensis, 279.

siniilis, 279.

texensis, 279.

Myle
carpenteri, 525.

Myliusia
callocyathcs, 506.

Myobatis
celtenkee, 872.

Myochama
anomioides, 915.

strangei, 915.

Myodora
brevis, 915.

crassa, 915.

ovata, 915.

pandoraformis, 915.

Myonia
concinna, 225.

Myoxus
nielitensis, 475.

Myrina
amyntor, 675.

yr^«, 36.

yaiTra, 34.

cvwyo,-, 675.

syrinx, 675.

Myripristis

pralinius, 855.

Myrmeciza
hcmimelcBna, 750, 757.

Iceruosticta, 145.

Myrmecophaga
;K5fl?'«, 818.
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Myrmelastes
jplmnheus, 751, 978,

981.

Myrmotherula
axillaris, 576, 595, 756,

978.

brevicauda, 576, 595.

ci^iereiventris, 750, 756,
978.

hmmatonota, 750, 756.

hawxwelli, 576, 595,
750.

melcBna, 750.

menetriesi, 144.

'pygnma, 750, 978.

Myrteta
planaria, 646.

Myrtis
francesm, 987.

globulosa, 927.

&ph(Bricula, 927.

(Felania) adavisi, 910,

911, 927.

( ) jaeksoniensis,

910,911,927.
Mystus

kapirat, 17.

Mythimna
ccrvina, 47, 97.

Mytilicardia

excavata, 928.

Mytilus
dunJceri, 929.

galloprovincialis, 929.

hirsutus, 928.
plamdatus, 929.

(Aulacomya) hirsutus,

928.

Myxilla
involvens, 524.

tridens, 535.

Myzomela
major, 829.

rubratra, 829.

NiEnia

chalybeata, 64.

cuprea, 64.

vcrtkillata, 516.

Nandus
marmoratus, 14.

Nanina
concavospira, 307.

detecta, 307.

?-fiwic?a, 490, 491.

redfiddi, 491.

(Rotula) conulns, 307,
315.

Naranio
rubiginona, 924.

Nardoa
lacunosa, boo.

Naseus
brevirosfris, 858.

Nassa
rompacfa, 190.

incrassata, 190.

labecida, 190.

maoigeloides, 190.

rufocincta, 190.

(Alectrion) jacksoni-

ana, 190.

( ) suturalis, 190
(Arcularia) labecida,

190.

( ) mangeloides,190.

(Hima) riz/octwcte, 190.

(Niotlia)jj« i^^erflic, 190.

Natica
chemnitzii, 198.

(Neverita) chemnitzii,

198.

lamarckiaiia, 198.

(Neverita) lamarcki-

ana, 198.

marochiensis, 197.

•nielastoma, 198.

(Lunatia) onelastoma,

198.

plund)ea, 197, 198.

(Lunatia) plu7id)ea,197

.

sordida, 197.

straiigci, 198.

(Lunatia) strangei,

198.

Naticina

>«<iffe, 198.

2ind)iUcata, 199.

Nausibius
dentatus, 361.

NausiHus
dentatus, 372.

Navicella

ccerulescens, 999.

cookii, 994.

cnmincjiana, 997.

elliptica, 993.

entrccasteauxii, 999.

cximla, 999.

freijcincti, 997.

lapcyrousii, 994.

«we«te, 993, 994, 998.

liizonica, 997.

orientalis, 999.

psittacea, 997.

retictdata, 999.

tessellata, 998.

Naviculina

c/i/J'ow?, 538.

Naxia
calcfacicns, 75.

Naxia
calorifica, 75.

circumsignata, 75.

onelia, 75.

Neajra

(Rhinomya) rugata,

914.

Nectarinia
coUaris, 824.

dussumieri, 344, 821.

gutturalis, 824, 825.
jardin a, 824.

nataknsis, 824.

seychellensis, 344, 821

.

Nelcynda
rectificata, 651.

Neleta
serrata, 743.

Nelicurvius

pensiUs, 823.

Neniacheilua

de/iisoni, 287.

guentheri, 282, 285.

sciiiiarmatus, 282, 286.
striatus, 347.

Nemosia
auricoHis, 750.

^ifeai-c, 571, 977.
Neochera

dominia, 677.

marmorca, 677.

Neocneinis
occidentalis, 378, 389,

391.

Neofelis

brachyurtis, 266.

9nacrocelis, 266.

Neomorphus
salvini, 156.

Neorina
krishna, 673.

Nepheliuni

litchi, 'il.

Neptis

radha, 673.

soma, 673.

Nerice

pallida, 683.

Nerita

(Theliostyla) atrata,

212.

piinctidata, 212.

Neritula

(Callomphala) Itccida,

190.

Nestor

hiipopolius, 473.

Neuriua
procopialis. 9.">.

Neviascra

varialif, 81.



1081

Ninella

stravunca, 213.

Nisiis

apj^oxbnans, 177.

(Urospiza) afproxi-
mans, Yll.

cirrhocephalics cerameii-

sis, 177.

cruentus, 170, 175.

(Urospiza) cruentus,

170.

erythrauchen, 177.

gularis, 171.

iogaster, 173.

7ninu(us, 171.

rhodogastcr, 171.

sulaensis, 176.

trinotatus, 172.

torquatus, 176.

(Urospiza) torquatus,

176.

virgatus, 171.

(Teraspiza) virgatus,

171.

virgatus rJiodogaster,

171.

Nitidula

colon, 362.

(Omosita) co^on, 371.
obsoleta, 363.

(EpurjBa) obsoleta,

371.

4-pustula, 362, 371.
Nobilia

turbata, 650.

Noctua
SmJo, 72.

dioscorecB, 68.

umminia, 74.

Noicia
chinensis, 740.

Nonnula
frontalis, 752.

Notliura

cinerascens, 331.

punctulata, 331.

Notopterus
kapirat, 17.

pallasii, 17, 302.

Nucifraga
caryocatactes, 162, 164,

687.

Nucula
consobrina, 932.

strangei, 932.

Nudaria
margaritaeea, 678.

margaritaria. 678.

subcervina, 678.

Numeniua
6o«afe, 333, 339.

Proc. Zool. Soc.— 1

Numeniu3
brevirostris, 33.3.

hudsonicus, 333, 339.

mi€rorhj/7ickiis,320,333.

phaopus, 827, 831.-

Numida
vulturlna, 953.

Nyctemera
ce'wis, 679.

interlecfa, 679.

plagifera, 679.
Nyctibius

jatnaicensis, 454.
Nycticebus

tardigradus, 821.
Nycticorax

cucidlatus, 687.
garden i, o34.

obscurus, 334, 339.
pileatus, 749, 979.

Nyctidromus
albicolUs, 752, 978.

Nyetipao
crepuscularis, 72.

exterior, 72.

gemmans, 72.

glaucopis, 72.

obliterans, 72.

Nymphalis
berenice, 873.

Caledonia, 873.

calydonia, 873.
delphis, 673.

/r«Mc^-, 873.
Nysis

^fi^'a, 79.

Nyssia
herbifera, 684.

latifascia, 684.

Obeliscus

annulatus, 311.

Ochetorhynchus
rvficaudus, 324, 338.

Ochropleura
costalis, 56.

flammatra, 65.

musiva, 56.

renalis, 55.

spilota, 55.

triangularis, 55.

Ocinai-a

fcci'cff, 683.

Octhoeca
chilensis, 326.

leucophrys, 986.

Ocyalus
latirostris, 749.

wagleri, 142.

Ocypus
o^ens, 365, 383.

867, No. LXXI.

Odagra
devestita, 680.

Odonestis
bheroba, 685.

Odontodes
bolinoides, 67.

Odontophorus
guianensis, 591.

leucolfgmus, 161.

melanotis, 161.

stellatus, 753.

veraguensis, 130, 161.

Odontoptera
discospilata, 621.

Odostomia
/trf^-j, 200.

Z«c^ra, 112, 117,200.
fewis, 112, 117,200.
pascoei, 200.

(Evalea) lirata, 311.

( ) sidcafa, 311.

(Parthenia) A-re^ifi, 112,

117,200.

( ) pascoei, 1 1 2, 1 1 7,

200.

CEcophora
subganomella, 670.

GEdemia
nigra, 167.

perspicillata, 167.

Olene
Tiiendosa, 681.

Oligostigma
crassicornalis, 90.

tripioictalis, 90.

OUvella
hucozona, 192.

leiKozonias, 192.

nympha, 192.

pardalis, 192.

Omiza
incitata, 650.

pachiaria, 620.

Ommatophora
luminosa, 72.

Omphalotropis
costellata, 306, 315.

picturata, 306, 315.

Onithochiton
mcej, 223.

ricgulosua, 115, 117,

223.

Onthophagus
z'aM>-i<s, 362, 374.

vacca, 362, 374.

Onychorhyncbus
castelnaudi, 981.

Opalia
granulosa, 200.

Opatrura
hispidim, 364, 380.
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Operculatum
incUcum, 228.

Opliicardilus

ausfralis, 231.

quoyi, 231

.

sulcatum, 231.

Ophideres
cajeta, 68.

fullonica, 68.

hypermnesfra, 68,

materna, 68.

plana, 68.

salaminia, 68.

Ophiooephalus
^«cAm«, 282, 283, 347.

indicus, 14.

/ate, 14.

marulius, 282.

punctatus, 14.

stewartii, 14.

striatus, 282, 283.

Oplaiodes

miprea, 74.

separans, 74.

trapezium, 74.

triphcenoides, 74.

Ophisma
atfacicola, 78.

cunuUfera, 75.

deficiens, 74.

gravata, 74.

Icetahilis, 75.

mattirescens, 74.

um^ninia, 74.

Ophistospongia
australis, 515.

papilla, 515.

Opliiusa

achatina, 76.

albivitta, 76.

arctotcenia, 76.

fulvofcsnia, 76.

joviana, 76.

myops, 76.

ohimibrata, 75.

rubricans, 78.

simiUima, 76.

stuposa, 76.

umbrosa, 75.

Ophtbalmodes
diurnaria, 635.

infusaria, 635.

Opilus
7?)o//is, 362, 376.

Opisthocomus
cristatics, 164, 435,

585.

Oporabia
onacularia, 653.

Oporornis
formosiis, 136.

Oraesia

emarginata, 63,

provocans, 63.

rectistria, 63.

Oreas
canva, 95.3.

Oreophilus

ruficollis, 331, 339,

989.

totanirostris, 989.

Oreopyra
calolcema, 153.

casianeivontris, 153.

leucaspis, 130, 153.

Oreotrochilus

fo-i-efe, 983, 987.

leucopleurus, 328, 338.

Oreta
extensa, 683.

o6/^^sff, 683.

suffttm, 683.

Orina
angulata, 540.

Ornix
albifrons,Q7l.

Oroidea
adriatica, 520.

Orsonoba
medmaria, 664.

Ortalida

gondoti, 159, 160.

poliocephala, 161.

Orthosia

ciirviplena, 56.

externa, 56.

Oryzoborus
cethinps, 141.

crassirostris, 750, 980.

fimereus, 141.

?;if;ffs, 977, 979.

torridus, 572, 750, 977.
Oscilla

annidata, 311.

cingulata, oil.

circinata, 311.

lirata, 311.

sulcata, 311.

Osica
xmdulata, 45.

Osicerda
alienata, 650.

costiinaculata, 650.

trinotaria, 650.

Osparius
bacaila, 17.

Osphromenus
oZ/ffa-, 864.

Ossonoba
terpicZ«,.64.

Ostinops
cristatus, 750, 978.

Ostinops
montezuma>, 279.

viridis, 573, 750.

Ostracion
arcus, 869.

Ostrea
6((/fei'«, 933.

circrinisuta, 9.34.

edulis, var. purpurea,

934.

Ziwiff, 933.

malleus-albus, 930.

mordax, 934.

purpurea, 934.

tegula, 933.

vircscens, 911, 934.

Otaria
houkeri, 243.

Otiorhynchus
scabrosKs, 363, 378.

sillcatus, 363, 378.

Otis

ara6s, 687.

senegalensis, 687.

Otolithus

aneus, 939.

ruber, 939.

Otus
brackyofus, 3.39.

vulgaris, 441.

Ovulum
angasi, 207.

hordaceum, 207.

stibreflexum, 207.

Oxyodes
f/?^i'««, 69.

Oxytelus
co//i])lanafus, 362, 384.

nifididiis, .".()2, 384.

sculptus, 362, 384.

Oxyurus
spinicauda, 324, 338.

Pachyarches
amphitritalis, 94.

marthcsiusalis, 94.

pomonalis, 94.

psittacalis, 94.

Pachymatisma
johnstonia, 31, 547.

Pachyrhampbus
atricapillus, 751, 978.

cinereiventris, 149.

cinereus, 579.

?^^^e?•, 978.

polychropterus, 579.

Pajeros
pa7)ipanus, 270.

Palajornis

alexandri, 346.

wardi, 346.
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Pales

cliftoni, 235, 236.

Palythoa
axineUa, 238.

bertholeti, 234.

mammillosa, 238.

Panacra
assamensis, 675.

automed-on, 675.

mydon, 675.
scapularis, 675.

truncata, 675.
variolosa, 675.

Panchax
argenteus, 706.

cyanophthalmos, 706.

lineaticin, 705.

tri'clcllandi, 706.

ruhrostigma, 706.

(Apoclieilus) rulyrosiig-

ma, 705.

(Esox) imncliax, 705.

(Poeciliaj lafipes, 706.

Pandesraa
quenavadi, 65.

Pandion
haliacfus, var. leucoce-

phalus, 828.

Panisala
truncataria, 620.

Panolia
acitticornis, 835, 842.

cZf^j, 835, 840, 841,842.
2)lahfceros, 835, 842.

Pantaua
dwpar, 679.

Panterpe
insignis, 153.

Panychlora
parvirostris, 154.

Papilio

alcippe, 673.

amynior, 675.

blasius, 720.

bootes, 672.

clerimon, 719.

f/oris, 720.

dorofhea, 719.

elcphcnor, 672.

em??, 672.

(/_y«j>, 672.

martins, 720.

midus, 720.

megarus, 672.

melunina, 719.

miriam, 719.

narcissus, 721.

perscus, 719.

sirius, 721.

("ft/^iVAa, 719.

terminus, 720.

Papilio

fi/n<pus, 674.

zacluBus, 721.

Papillina

suhcra, 516.

Paradanio
aurormeatus, 282, 296,

347.

elcgans, 297.

neilgherricnsis, 281, 282,

296.

simplex, 364, 372.

Parasa
isahella, 684.

laleana, 684.

Icpida, 684.

nararia, 685.

punica, 684.

unicolor, 685.

Parariia

apicipuncteUa, 670.

Pardalina
wai'wickii, 267, 405.

Paria

freycineti, 997.

psittacca, 997.

Parra
mc/ffnopyg ia, 161.

Parmella
o//i'jeri, .308.

planata, 308, 315.

Parmophorus
elongatus, 219.

fei'f.s, 219.

Paruus
prolifericornis, 364,370.

Parotis

'psitfacalis, 94.

Parsaria

gidaris, 572.

Passer

f7(J«5?<s, 826, 828.

Patagona

^(^05, 328, 338, 983,988.

Patella

acukafa, 211, 221,737.
aniiquata, 211.

auriculafa, 74().

chinen.-<is, 740.

costata. 221.

equcstris, 747.

fornicafa, 738.

jacksonicnsis, 220.

pentagona, 221.

porccllana, 738.

sclla-formis, 221.

squamifera, 221.

tectum sinensis, 747.

tramoscrica, 221.

PatcUoida
scptiformis, 220.

Patelloida

stellaris, 220.

Patula
boopis, 72.

inacropis, 72.

Pecten
fmnatus, 933.

tegula, 933.

Pectoglossa

persimUis, 698.

Pectunculus
grayamcs, 932.

hohscricus, 932.

tenuicostafus, 932.

Pelecanus ?, 819.

albigula, 336.

bougainvilli, 336.

brasilianus, 336.

cirrhatns, 336.

fuscus, 336.

gracilis, 336.

oJiocrotalus, 43S.

piirpiurascens, 336.

aa^ifs, 340.

thagus sive molincE, 336.

trach'jrhynclms, 336.

Pelicaria

scutulata, 208.

Pelopaeos

fiavipes, 342.

Penaeus
bocagei, 900.

caramote, 901.

edwardsianus, 897, 901.

foliaceiK, 901.

longirostris, 900.

niemhranaceus, 900, 901.

siphonocerus, 900, 901.

Penares
hellcri, 542.

Pencillaria,

mammillaris, bll.

Penelope
aburri, 160.

nigra, 160.

pipilc, 160.

rufiveniris, 160.

Penora
silhetica, 680.

Pentadactyliis

(Sistrum) ckidciis, 191.

tuberculatus, 191.

Pentapus
aurolineatus, 851.

Peraineles

dore'iana, 318.

nasuta, 318.

obesula, 318.

Perca
seandens, 15.

miniata, 847.
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Percnia
feli7iariu, 651.

Percnostola

fortis, 977, 978, 980.

funebris, 980.

Perdix
mcianoce2)hala, 890.

Pergesa
castor, 676.

velata, 676.

Peridrome
orbicularis, 677.

Perigea
apameoules, 53.

canorufa, 53.

illicta, 53.

tricycla, 53.

Perigonia

Tnacrofflossoides, 676.

Perinepliala

osfentalis, 90.

Periophthalmus
kalreuteri, 862.

Peristera

c/ra, 827.

cinerea, 753.

Pema
australis, 929.

glaherrima, 929.

Petasophora
fo/fl^'fl, 988.

Petrochelidon

ct/anoletica, 984.

Peuc.Ta
msfivaJis, 2.

Phacochoerus
«>;«•«« i, 608, 692.

(Bthio2}icus, 692, 694.

Phregorista

catocaVma, 677.

Phjtochroa »

cuvieri, 153.

Pbaethornis
ado/phi, 152.

bourcicri, 752.

ca-ssinii, 152.

cephalus, 152.

emiliee, 152.

lonffirosfris, 152.

7nalaris, 752, 979.

nigricincfns, 979.
o.sert/i, 979,

Phakellia

robusta, 517.

ventilabrum, 516.

Phakellura
gazorialis, 93.

indica, 93.

indicalis, 93.

superalis, 93.

translticidalis, 93.

Phalacra
metacjonaria, 79.

Phalacrocorax
hougairivillii, 340.

brasilianus, 340.
mrio, 439.

cirrhatus, 340.

gaimardi, 340.

purpurascens, 340.

Phalacrus
co7isiviilis, 36-3.

coruscus, 363, 371.

(Olibrus) consimilis,

371.

Phalajna
caudata, 646.

eleonora, 648.

hermonia, 72.

mygdonia, 72.

Pbal;cna-Noctua
pomona, 68.

virbia, 77.

Phalwna-pyralis
procopialis, 95.

^?/res, 96.

Phalangioides

negafa/is, 97.

Phalaropus
fulicariiis, 165, 166.

hgperborcu)i, 166.

wihoni, 339.

Phalcobaenua
montanus, 329, 988.

Plialera

cossoides, 682.

grotci, 682.

sangana, 682.

Pbaleria

bimaculafa, 365, 380.

cadaverina, 381.

Pharomacrus
nwcinno, 151.

pavoninus, 583, 593.

Phascolarctus

cinereics, 815.

Pbascolomys
angassi, 799.

lasiorhinus, 798.

latifrons, 798, 799, 800,

801, 802, 803, 804,

805, 806, 807, 808,

809, 810, 811, 812,

813, 814, 815.

magnus, 798, 815.

7?f9fr, 799.

piatyrhinus, 798, 799,

800, 801, 802, 803,

804, 805, 806, 808,

809, 810, 811, 812,

813, 814, 815.

sefosus, 799.

Pbascolomys
wombat, 798, 800, 801,

802, 803, 804, 805,

806, 807, 808, 809,

810, 811, 812, 813,

814, 815.

Phasianella

AtocAm, 213.

matcritiana, 209.

sanguinca, 213.

ventricosa, 212.

Phassas
a6oe, 686.

darnor, 686.

Pbauda
flammans, 679.

Pbeucticus
chrysogaster, 984.

Pbilampelus
sericcits, 675.

Philbydrus
/;'y/o'«.s, .363, 370.

melanocephahis, 370.

Philine

angasi, 227.

Pbilippia

?i<iea, 201.

Philona
ivopjs, 677.

Philoiitbus

««ez«, 362, 383.

nigrittdus, 364, 383.

jiroximus, 364, 38.3.

scybalarius, 362, 383.

sordidus. 362, 383.

umbratilis, 362, 383.
ventralis, 383.

Philotia

varians, 522.

Pbilydor
erythroccrcus, 574.

fuscipejinis, 143.

pyrrhodes, 978.

rxifobrunncus, 143.

Pbleooryptes
melanops, 324, 3.38.

Pblceopbagus
laurineus, 377, 387.
«p«(Z^.r, 364, 377.
sulcipennis, 377.
iJewr/a-, 364, 377.

variabilis, 377, 387.
Pblogopbora

indica, 57.

Pblogopsis
maclcannani, 14.5.

nigromaculafa, 576.

Pboenicocercus

carnifex, 580.

nigricoUis, 751.

nigrigularis, 978.
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Phoenicopterus

andinus, 31'J, 334, 339,

983.

chilensis, 334.

igni-'paUiatus, 334, 339.

Phcpnicotliraiipis

fuscicnnda, 139.

ruhica, 139, 749.

ri(hicoides, 139.

Pholeoptynx
cunicidaria, 987.

Phonipara
pusilla, 142.

Pburys
obliqua, 80.

sfrigata, 80.

Phrygilus
cdaudimis, 322, 337,

985.

africeps, 98.5.

fruticeti, 322, 337,

985.

^«yi, 322, 337.

specuUfer, 985.

icnicolor, 322, 337.

Phycodes
hirundiniconiis, 63.

Phyllocnistis

citreUa, 672.

Phyllodes
consohrina, 68.

fasciafa, 69.

iistulata, 68.

Phylloniyias

semifusca, bll.

Phylloscartes

ventralis, bll.

Physeter
7)mcroceplialus, 823.

Phytotoma
r«r«, 327, 338.

Piaya
brachyptera, 758.

cai/ana, 585.

»i«/i/erj, 156, 280, 752,

758, 979.

melanogasfra, 752, 758.

mexicmia, 156.

mhiuta, 585.

luqricrissa. 156, 758.
?•«'( i7«, 979.

Pica
varia, 163.

Picus
canns, 449.

junwna, 586.

Ugnariu!^., 328, 338.

major, 449.

medius, 449.

miii07\ 449.

yi>-tVZis, 448, 449, 450.

Pida
apicalis, 680.

Pieris

sc?'ff, 673.

Pileopsis

mifrula, 211.

Pilidium
commodum, 312.

Pimelodus
cavasius, 16.

gogra, 558, 563.

sp.engiee, 16.

vacha, 16.

Pinacia

fidvidorsalis, 95.

Pinna
zei/lanica, 930.

Pione
oiorthumbrwa, 525.

Pionus
men>'trmis, 158, 588,

595, 753..

violaceus, 588.

Pipra
aureola, 579, 594.

rt?;r/f«;p;7/'«,580,751 ,978

coracina, 149.

cornuta, 751.

cyancocapdia, 149, 580,

593,751,978.
erythrocephala, 452.

fasciafa, 579, 595.

fillcaiida, 593, 579.

JiavicolUs, 579,594,595.
gutturalis, 149.

fc?/.rac(7/'ff, 149,580,761.
leitcorrhoa, 149.

sp. ign., 751.

Pissodes

«o;'«^?<6-, 362, 378.

Pitalia

frond'widata, 524,

Pitangus
fez-c);-, 578.

suIpJmrahts, 578, 751,

978.

PitHys

alhifrons, 576, 751.

bicolor, 145.

leitcaspis, 576, 593, 751.

Pitta

macJcIoii, 319.

strepUans, 319.

Pittasonia

michlcri, 146.

Pitylus

alhociliaris, 320.

hrasiUensis, 572, .594.

crythromelan, 5T2, 595.
g?-ossits, 141.

poliogasfcr, 141.

Pitylus

viridis, 594, 572.

Placospongia
mclobcsluldcs, 128, 549.

Placunanoraia
iowc, 933.

(Munia) io»e, 933.

macrochisma, 933.

Plagusia
marmorata, 867.

potodus, 561.

Planaxis
';«o«Js, 210.

(Ninea) zwo/^js, 210.

Platacanthus
agrensis, 287, 288.

macidatus, 941.

Platalea

ffjVy'ff, 339.

Platax
orbicidarls, 861.

e'eira, 861.

vespertllio, 861.

Platycara

ausfralis, 348.

brucei, 348.

Platycereus

jlaveolus, ()87.

Platyrhyncluis

siiperci/uiris, 14(5.

Platystethus

spinosus, 364, 384.

Plaxiphora
petholata, 224.

Plecotrema
exigua, 307, 315.

Plectropoma
macidatHm, 848.

susuki, 100.

Plero.stichu.s

verrialis, 368.

Plethodon
ghdhwsus, 695, 697,

698.

p)ersimilis, 695, 696,

697, 699.

Pleurocorallium
seeundum, 126.

Plem'otoma
angasi, 203.

bcraudiana, 203.

crebriplicata, 203.

lefournerixiana, 204.

lymn<eformis, 203.

oweni, 202.

radvla, 202.

vexillum, 203.

Plocamophorus
iinpcrialis, 229.

Ploceiis

sakalava, 823.
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Plotosus
(tnguillaris, 8G7.

Plusia
agrctmma, 62.

aurifera, 62.

furcifera, 62.

ge^nmifera, 63.

inchoata,Q2.

ornatissima, 62.

semivifta, 63, 97.

signafa, 62.

verticillata, 62.

Plusiodonta
chalsytoidcs, 63.

Poaphila
hamata, 75.

Poculina
aurita, 742.

poculum, 742,

unguis, 742.

Podager
nacuvda, 595, 583, 978.

Podargus
humeralis, 445.

Podiceps
anfarcticus, 337.

caliparcus, 340.

chilensis, 340.

hucopfenis, 340.

minor, 828.

roUandi, 340.

Podylimbus
antardicus, 337, 340.

hrevirostris, 337.

Pcecilocampa
itndulosa, 685.

Poecilopliis

variegata, 869.

Pogonoperca
ocdlata, 848.

Polemistria

vcrreauxi, 752, 979.

Polioaetus

leucngaster, .393.

Polyborus
brasiliensis, 589.

^';^ffr^^s 329, 338.

Polycera
coo/.-/, 229.

Polychrus
nnarmoratus, 776.

Polydesma
boarmoides, 65.

ofiosa, 65.

scriptilis, 65.

Polymastia
/jtilbom,' 27.

marnQnillaris, 27, 359.

spi7ivla, 27.

Polymastica
brcvis, 527

Polymastica
bidbosa, 527.
mammiUarls, 5'21.

ornata, 527.

radiosa, 527.

robusia, 527.

Polynemus
sexfilis, 856.

Polyomiiiatus
Zc(/e«, 674.

Polyplectron
chinquis, 819.

Polytela

gloriosa, 50.

Polytmus
leucorrhous, 584, 752,

758.

viridissimiis, 584.

Pomacentrus
bankanensis, 864.

Pontius
mclaiiampyx, 347.

Ponioporia
blainviUii, 484, 485,

488.

Poospiza
honapartii, .341.

dominicensis, 341.

torqnafa, 341.

Porifera

calcarea, 553.

chalinida, 502.

kcrafosa, 502.

leuconida, 553.

silicea, 502.

Poronia
ausfTalis, 927-

scalaris, 927.

Porsica
ingens, 669.

Porphyrio
marfinicus, 592.

parvus, 592.

Porzana
alhigularis, 278, 280.

Carolina, 343.

castanca, 981.

cayenncnsis, 592, 754.

eri/throps, 343.

fasciafa, 977, 979,981.
jamaicensis, 333, 339,

343.

Potamides
ebcninum, 208.

Potamogale
^;e/'oa•, 256, 258.

Potamophora
manlia, 69.

Pradiota
cww

o

mocoidcs, 8 1

.

scjunctaria, 81.

Priacantlius

/«^, 850.

speculum, 850.

Prianos
amorphus, 520.

Prionirh_^Tichus

'plcdi/rhynchus, 151, 278,

279.

Pristipoma
leucurum, 850.

«e//^«', 936.

Pi'istipomoides

auroUncatus, 937.

Pristonyclius

complanatus, 363, 367.

Procapra
gutturosa, 24.5, 246.

picticauda, 245, 246.

Procellaria

giganfca, 431, 457.

melanogastra, 336, 340.

oceanica, 336.

Procnias
occidentalis, 749, 977.

Prodenia
ciligera, 51.

glaiicisfriga, 51.

infecfa, 51.

insignafa, 51.

Iccfula, 51.

retina, 51.

Progne
f7o;« inicensis, .569.

furcata, 321, .3.37.

Iciccogastra, 569, 749,

754.

i-fl^jcm, 569, 595, 749.

Pronax
Zo/^ffli-ff, 526.

jdumosa, 536.

Pronophila
phytanis, 107.

Propaehys
fascialis, 665.

linecdis, 665, 686.

nigrivena, 665.

Propithccus
diadema, 247, 975.

vcrrcau.vi, 975.

Prosimia
flavifrons, 596.

Protlioe

ccdedonia,, 873.

francki, 873.

Psammobia
^or/(?«, 918.

onalaccana, 917.

menkeana, 918.

tcllinella, 918.

i'o<7ff('ff, 917.

conalis, 917.
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Psammodius
ccesus, 375.

plicicollis, 3G3, 374.

porcicollis, 36t, 374.

sahulosus, 364, 374.

Psaris

fruscri, 757.

mexkana, 149.

Psetta

kultefce, 284.

Pseudomesa
quadriplagiata, 680.

Pseudosciirus

cyanognathus, 865.

dussumieri, 865.

falcipiniiis, 865.

harid, 865.

janthochir, 865.

macidosus, 865.

nuchipunctatus, 865.

Psittacula

'passerina, 749.

Psittacus

fuseleap ill lis, 826, 828.

A«ei'j, 759.

Psophia
crepitans, 592, 594.

leucoptera, 592.

obscura, 592, 594.

ochroptera, 592, 593.

viridis, 592.

Psylliodes

chri/socepkala, 363,

379.

vehemcns, 364, 379.

Psyra
angulifera, 659.

cuneata, 659, 660.

similaria, 659, 686.

Ptetiidium

apicale, 362, 371.

Pteroglossus

aracari, 586, 594.

bitorquatus, 586, 595.

erf/tkropj/gius, 157.

fiavirostris, 753.

humboldti, 753.

inscriptiis, 586.

pluricinctus, 753.

torquatus, 157.

w/c(?«, 594, 595.

Pteroptochos
albicollis, 325, 338.

albifrons, 319, 325.

castaneus, 320, 325.

onegapodius, 452, 472.

ritbecula, 325, 338.

Pterosticbus

aterrimus, 368.

nigerrimus, 364, 368.

vernalis, 363.

Ptilinus

pectiiiicornis, 363, 376.

Ptinus
testacens, 361, 376.

Ptyonura
albifrons, 986.

Puffin us

carneipes, .336, 340.

opisthomelas, 832.

Pumex
adriaticus, 544.

Puntius
arulius, 294.

carnaticus, 282.

(Barbodes) carnaticus,

292.

( ) £^i<SM<S, 291.

filamentqsus, 293.

(Barbodes) gracilis,

290.

^myi, 282, 292.

(Barbodes) grayi, 293.

Pupa
lincohiensis, 39.

(Pagodella) ventricosa,

304, 315.

Pupinopsis
mindorensis, 314.

r;;/a, 314.

Purpura
amygdala, 191.

(Cronia,) amygdala, 191.

chaidea, 191.

gramilaia, 191.

marginalba, 191.

nassoidcs, 191.

(Stramouita) ncglecta,

110, 117, 191.

rugosa, 191.

(Polvtropa) succincta,

191.

tuberculata, 191.

Putilla

/z<ciVZ«, 312, 315.

Pycnarmon
abraxalis, 91.

aurolinealis, 92.

bistrigalis, 92.

disccrptalis, 92.

jaguaralis, 91.

platusalis, 92.

virgatalis, 92, 98.

zebralis, 91, 98.

Pygarrbichus
(dbigularis, 324, 338.

Pygmornis
amaura, 752.

nigricinctus, 752.

Pygoptila

nuicxiUpenni^, 750.

margaritata, 750.

Pygospila
iyrescdis, 95.

Pyralis

lucillalis, 89.

Pyranga
««^a'«, 139, 278.
albicollis, 571.
hcpatica, 139.

Pyrausta
silhetaHs, 89.

Pyrgita
spadicea, 826.

Pyriglena
ai!r«, 576.

Pyrocepbalus
nanus, 987.

rubincits, 751, 978, 987.

Pyi'ope

kittlitzii, 326.

Pyn-bococcyx
brcwhypterus, 758.

Querquedula
angustirostris, 320, 335,

990.

crecca, 436.

creccoides, 335, 340, 99 1

.

cyan opfera, 335, 340.

fiavirostris, 335, 990,
991.

foriTiosa, 818.

oxyptera, 990.
torquata, 335, 340.
versicolor, 335, 340.

Querula
cruenta, 580, 595.

Eadula
(Limatula) bullata,933.

lima, 933.

Eaia
djeddensis, 871.

Eaja
asperrima, 871.

quinqueacideata, 872.
sephen, 872.

Rallina

fasciata, 831.

Eallus
antarcticus, 333, 339.
6ieo?or, 333, 990.
c<g.su<s, 333, 990.
melanops, 3.33.

nif/ricans, 333, 990.
phiUppensis, 831.
ricordi, 333.

rufopennis, 333.
rythirhynchiis, 990.
salinasi, 319.

sanguinolentus, 333,
339, 990.
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Eallus
uUginosus, 320, 333.

Eamila
marginella, 667, 686.

Ramphastos
carinatus, 156.

Eamphastus
mnbiguus, 752.

approximans, 156.

arie/, 585, 594.

hrevicarinatus, 156.

culminatxLS, 752.

cuvieri, 752.

erythrorhi/nchiis, 585.
ZHCrt, 752.

oscidcms, 585.

piscivorus, 280.

z^oco, 585.

vitellinus, 586, 594.

Eampliocaenus
cinereiventris, 145.

melanurus, 576, 595,

750.

rvfiventris, 145.

semitorquatiis, 145.

Hampliocoelus

dimidiatus, 138.

icteronotus, 139.

jacapa, 571, 749, 977.

nigrigularis, 571, 593,

977.

passerinii, 138, 278.

sanguinolentus, 278.

Rana
anchiet(s, 843.

bihroni, 844.

supraciliaris, 844,

Eanella
leucostoma, 189.

Eapana
(Laliaxis) nodosa,

192.

Eapbiopbora
patera, b2A.

Eaphyrus
celatus, 516.

griffithsii, 516.

Basalia

mmindlis, 522.

Easbora
neilgherricnsis, 298,

299.

woolaree, 298, 347.

stelligera, 546.

freyerii, 523.
typica, 523.

vhninalis, 522.

Eecurvirostra
andina, 320.

Reniigia

arcliesia, 77.

bifasciafa, 77.

caliginosa, 82.

colligens, 73.

fntgalis, 77.

optatura, 65.

perfidiosa, 75.

tetraspila, 65,

triangulata, 65.

Reniera

«»«, 518.

aimhigua, 520.

ainorpha, 520.

aqtUEductus, 518.

c«//a?, 520.

cratera, 518,

digitata, 520.

(fwra, 521.

fibulata, 539.

frondicidafa, 524.

luxiirians, 519.

nigresccns, 518.

palmata, 518.

semituhidosa, 519.
thomasii, 518.

Retina
rubrivitta, 679.

Rbea
americana, 421,

Rbimamphus
esstivns, 136.

Rhinaster
bicornis, 1024, 1026.

-^eiz'foa, 1025, 1026.

Rhinobatus
djeddensis, 871.

tei;?'s, 871.

Rhinoceros
africanus, 1024.

antiquifatis, 1031.

asiaticus, 1010.

bicornis, 1003, 1005,

1023, 1024, 1025,

1032.

brucei, 1024,

burchein, 1027.

camperi, 1025.

crossii, 1022,

cucullatus, 1012.

/owri, 1008, 1015,

1016, 1017, 1032,

gordoni, 1027.

incisiims, 1021.

w;<^JCMs, 1008, 1010,

1011.

inermis, 1010.

javanensis, 1022.

javanicus, 1003, 1004,

1007, 1008, 1009,

1012, 1018, 1032.

Rhinocex'os

javamis, 1009.

-l-eiVfoa, 1003, 1005, 1023,

1024, 1026, 1032.

leptorhinus, 1021.

niegarhinus, 102.3.

monspellianus, 1023.

?2asafe, 1007, 1008,

1012, 1013, 1014,
1032.

«?]§'«?•, 1024.

oswe//«, 1005, 1023,
1030.

pcdlasi. 1031.

smws, 1003, 1005, 1023,

1026, 1027, 1030,

1032.

sondaicus, 1008, 1009,

1010, 1011, 1015.

stenocephalus, 1007,

1008, 1018, 1019,

1020, 1032.

sumatrcmus, 1003,1007,

1009, 1021, 1023.

sumatrensis, 1015,1021,
1022', 1032.

tichorhinus, 1023, 1031.
unicornis, 1003, 1005,

1007, 1008, 1009,

1010, 1011, 1012,

1015, 1018, 1032.

Rbinocbetus
jubatus, 179, 475.

Rhinooboerns
«tc, 885.

sumatranus, 884.

Rhinomya
rugata, 914,

Rliizobiu8

/«Y2<TO, 364, 380.
Rbodaria

concatcnalis, 90.

Rbodinocicbla
rosea, 133.

Rbodopis
vesper, 987.

Rhomboidicbthys
pantherinus, 867.

Rbyaeopbilus
solitarius, 592.

Ebyncbjea
semicoUari-s, 339,

Rbyncbaspis
maculata, 335.

Rbyncbobalus
teti/s, 871.

Rbyncbocyclus
sp. ign., 978.

brevirostris, 148.

flavo-olivaceus, 148.

megacephalus, 751, 978.
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Ehynchocyclus
ruficauda, 578.

sulphurescens, 578, 751.

Rhynchops
melanura, 593.

melanums, 754.

nigra, 340.

Rhynchotis
mfescens, 687.

Rhynchotus
cinerascens, 339.

perdicarius, 331, 339.

punctidatus, 339.

Rhyparia
ductaria, 651.

macidata, 651.

transectata, 651.

Ricinula

hiberculata, 191.

Rilia

lanceolata, 681.

Rinaca
zuleika, 684.

Risella

^Mi-m, 209.

jzcwc, 209.

plana, 209.

Rissoina

cfMC!'R, 114, 117, 210.

Awii-Aj, 114, 117, 210.

furricida, 114, 117,

210.

variegata, 113, 117,

210.

Rollulus
siiperciliosus, 474.

Eucervus
dtivancelli, 835, 836,

837, 842.

schmnburgM, 835, 837,

838, 839, 842.

Ruma
umbilicata, 199.

Rupela
degenerella, 666.

Rupellaria

crenata, 924.

m^w, 924.

Eupicola
crocea, 580, 693.

peruviana, 751.

Sabella

marsupiaJis, 235, 236.

Saccobranchus
singio, 16, 347.

Saiga
tatarica, 240.

Salariaa

fasciahis, 863.

vermicukUuf!, 863.

Salporni.s

sjiilonota, 832.

Saltator

azar<B, 977.

intemiedius, 140, 141.

istkmicus, 141.

magno'ides, 140, 141.

magnus, 572, 750, 977.

mutus, 572, 595.

striatipectus, 141.

Samea
gratiosalis, 90.

Samus
anonymm, 526, 546.

Sapline

grantii, 526.

Sapphironia
cwruleogidaris, 129,

156.

Saprinus
apricariits, 364, 374.

ccBrulescens, 363, 374.

dimidiatus, 364, 374.

/i)i«;'?«, 374.

nilidulus, 374.

rugifrons, 363, 374.

semipunctatics, 374.

semistriatus, 363, 374.

Sarbanissa

insocia, 60.

Sarcicliornis

rf^/a, 339.

Sarcorhamphus
gryphus, 328, 338, 463.

papa, 463.

Sarcotragus
foetidus, 510.

spinidosus, 510.

Saturn ia

cidosa, 684.

lindia, 684.

pyretorum, 684.

Saucerottia

ai!i/7a, 156.

Saulea
viiJrec!, 1000, 1001.

Sauria
decussata, 655, 686.

Saxicava

australis, 913.

Scala

cluthratulus, 200.

jukisiana, 200.

lineolata, 199.

philippinarum, 199.

scalaris, 199.

(Opalia) australis, 200.

Scalaria

australis, 200.

jukesiana, 200.

lineolata, 199.

Scalaria

philippinanim, 1 99.

pretiosa, 199.

Scarichthys

auritus, 865.

caruleopiiJictatns, 865.
Schilbe

garua, 16.

Schilbichthys

garua, 16.

Schistura

dario, 17.

Schmidtia
clavata, 521.

rfz^rn, 521.

Jlcifor?nis, 521.

Schoeniclus

schinzii, 332.

Schoenobius

minutelltcs, 667.

punctellus, 668.

Sciivna

argyrea, 867.

grandoculis, 854.

heptacanthus, 853.

Scintilla

anomala, 928.

strangei, 928.

Scirpophaga
azirijlua, 666.

gilviberbis, 666.

Sciurus

get'ulus, 817.

Scleriiru.s

albigidaris, 574.

brunneus, 574.

caudacutus, 573, 750.

guatemalensis, 143.

mexicanus, 142, 574,

750, 755.

ruficollis, 574.

uiiibretta, 574.

Scolopax
magellanica, 332,

specfahilis, 332.

Scolopsides

plicBops, 851.

Scolopsis

frenatus, 851.

phcBops, 851.

Scomber
crumenophthahnus, 858.
gladius, 856.

microlejndotus, 861.

Sanson, 860.

Scopalina

lophyropoda, 535.

Scopelodes
venosa, 684.

Scops
(//o//A«, 590.

Proc. Zool. Soc— 1867, No. LXXII.
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Scorpfena
poli/prion, 854.

rosea, 703.

venosa, 704.

Scotophilus

morio, 318.

Scotosia

angulifera, 659.

atrostipata, 627, 656.

lattivittaria, 657.

miniosata, 656.

ohliquisignata, 657.

plagifera, 658.

quadrifcra, 629.

ramosa, 658.

venimaculata, 657.

vifreafa, 656.

Scutus
angustatus, 219.

elongattcs, 219.

Scymnus
durante, 364, 380.

minimus, 363, 380.

Scypba
botri/oides, 555.

confervicola, 555.

coronata, 554.

otw!!a, 554.

Scytalopus

'fuscoidcs, 325, 338.

fuscKs, 325.

magellanicus, 325, 338.

obscurus, 325.

senilis, 325.

Selasphorus
platycercus, 160.

scintilla, 129, 155.

Selenia

decorata, 621, 686.

Selenidera

gouldi, 586.

nattereri, 586.

reinwardti, 753.

spcctabilis, 157.

Selenis

abrupta, 78.

irrecta, 78.

nivicq]ex, 78.

Selidosema
semiclarata, 629.

Semiophoriis

mri^te-»«,821,822.
Semnopithecus

6ariej, 949, 950, 951.

cephalopterus, 949.

ewz-rfte, 821, 944.

7)i^mi't«, 946, 949, 950,

951.

priamus, 949.

schistaceus, 948, 949.

thersites, 949.

Semnopithecus
ursinus, 949.

Septaria

borbonica, 993.

naiicula, 993, 998.

Seriatula

seriata, 515.

Sericia

p)a7'vipennis, 72.

Sericoderus

lateralis, 362, 371.

SerioHehthys
bijmimilatus, 560,

861.

lineolatus, 559.

Serpophaga
cinerea, 147.

parvirostris, 327, 338.

Serranus
arcolatvs, 848.

chlorostigma, 848.

cyanostigmatoides, 847.

cylindricus, 848.

dispar, 847.

erythrcBus, 847.

flavo-c(Brulcus, 847.

gaimordi, 847.

grammicus, 700.

g^dtatus, 847.

hexagonatxts, 847.

longispiiiis, 847.

Zo?/ii, 847.

marginedis, 847.

minicdus, 847.

myriaster, 847.

radiatus, 699.

sonncrati, 847.

suillus, 847.

Serrodes
campana, 75.

decurrens, 677.

excurrens, 677.

Setophaga
ruticilla, 136.

torquata, 136.

Sidisia

^*«rfeei, 237.

Sigaretus

zoncdis, 199.

Silaria

piroteus, 364.

Sillago

sihama, 861.

Silurus

garua, 16.

singio, 16.

Silvanus

flrfwwa, 361, 372.

Singara
diversalis, 78.

Siphlopis

fitsingeri, 687.

Siphonaria
fl^ra, 233.

bifvrcata, 232.

cochleariformis, 232.

denticulata, 232.

funiculata, 232.

scfl6rfl, 232.

Siphonia
typum., 509.

Sisyrophora

pfeiffercB, 94.

Sitones

jlavescens, 363, 378.

grcssorius, 363, 378.

lineatus, 363, 378.

Sittace

lepida, 588.

Solarium
ZMZ'ewm, 201, 202.

reevei, 201.

Solen
birndiatios, 918.

philipfianus, 912.

sloanii, 912.

vaginoides, 912.

Soletellina

donacioides, 918.

Solina

elegans, 546.

Somatina
pictaria, 645.

plurilinearia, 645.

Sophax
/aZ?«a-, 521.

Soritia

leptalina, 679.

Sospita

eeheria, 38.

/yZk, 38.

Zyc^t^a, 38.

neophron, 38.

segecia, 38.

statira, 38.

5ws«, 38.

tantalus, 38.

wallacei, 38.

(Abisara) Jcausambi, 38.

Sparus
lineatus, 851.

Sparvius
cirrhocephcdus , 176.

niveus, 179.

Spatula
platalea, 335, 340.

Speiredonia

feducia, 71.

helicina, 72.

retrahens, 72.

zamis, 72.



1091

Spelerpes

(CEdipus) ads2)ersics,

096.

cepkalicus, 09(5.

lineolus, 696.

osculus, 696.

Spermcstes
cucullata, 826, 828.

fringilloides, 826.

scutata, 826.

Spermopliila

bouvronides, 572.

castaneiventris, 977.
collaris, 130, 141.

corvina, 278.

gutUiralis, bT2.

lincata, 572.

lineola, 572, 595.

luctuosa, 750.

s&inieollaris, 141.

telasco, 341.

Sphteridium
bqmstidatum, 362,

370.

Spbaerodon
grandocidis, 854.

Spheniscus
demersus, 818.

humboldtii, 337, 340.

Sphenopus
marsupialis, 235, 236.

Sphingomorpha
chlorea, 73.

sipyla, 73.

Sphyrtena
co/Hincrsoni, 863.

yc/Zo. 863.

Spilomela
jagiiaralls, 91.

Spilosoma
gopara, 682.

su'ff'usa, 682.

Spinularia

tetheoklcs, 524.

Spiraraa

cohcerens, 72.

helicina, 72.

retorta, T2.

triloba, T2.

Spirula

teyis, 186.

Spisula
corbuloides, 916.

crci-acm, 909, 911, 916.

pro*<ef«, 909, 911,916,
subtruncata, 916.

Spizaetus

orncdus, 158, 753.

tyrannu.s, 590.

Spodoptera
cilium, 51.

Spongelia
avara, 511.

elegans, 511.

incrustans, 511.

pallescens, bll.

Spongia
aurea, 518.

botri/oides, 495, 555.

calcarea, 493.

calyciformis, 513.

canabrina, 553.

cavernosa, 494.
ciliata, 554.

dathrus, 513.

comjdicata, 555.

compressa, 495.
coralloides, 552.
coriacea, 556.

coronata, 554.

crateriformis, 513.
equina, 508.

fasciculata, 510.

foliacea, 555.

foliacetis, 517.

fragilis, 511.

hispida, 519.

injtata, 554.

infmidibuliformis, 513.
keratosa, 493, 508.
Icevigata, 512.

mammillaris, 527.

mollissima, 508.

«ii;ea, 556.

octancyra, 124, 540.

officinalis, 508.

palmata, 495, 518.
panicea, 554.

patera, 524.

pencillus, 527.

perlevis, 518.

pilosa, 495, 543.

pluinosa, 536.

pocilltim, 513.

pulchella, 495, 508.

quarnerensis, 508.

rigida, 545.

sanguinea, 518.

scypha, 517.

se?7iifubulosa, 519.

seriata, 515.

silicea, 493.

spinicrucis, 124, 540.

stuposa, var. damicenus,
545.

suberea, 237, 511, 523.

terebrans, 525.

iomentosa, 495.

ventilabriformis, 516,

ventilabrum, 516.

verrucosa, 238, 495, 514,
541.

Spongia
xerampelina, 516.

zetlandica, 516.

zimocca, 508.

Spongilla

aZ6rt, 553.
baileyi, 551.
batesii, 552.

brownii, 552.

capeweUi, 550.
carteri, 552.

cerebellata, 553.
cinerea, 553.

coralloides, 552.

dawsoni, 553.

fluviatilis, 495.

friatilis, 552.
gregaria, 551.

lacustris, 552.
leidyi, 550.

lordii, 553.

paulata, 551.

paiiferculu, 552.
pliLmosa, 551.

recurvata, 552.
reticulata, 551.

Spongionella
pidchella, 608.

Squalus
obesus, 870.

Squatarola

helvetica, 827.
Standella

ovalina, 917.
Stapliylinus

^&spen<s, 365, 383,391.
Steganopus

tricolor, 332.

Steiria

inordinata, 67.

quadristrigata, 67.

subfasciafa, 67.

Stclgidopteryx

ruficollis, 749.
Stellata

boglicii, 542.

discophora, 549.

dorsigcra, 542.

grubii, 542.

AeZ&ri, 542.

mammillaris, 549.
pumex, 544.

wagleri, 542.

Stelligera

furcata, 545.

Stematumenia
bahamensis, 511.

Stenolophus
hrunniprs, 363, 368.

dorsulis, 368.

luridus, 36.3.
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Stenolophus
teutonus, 364, 308.

(Acupalpus)Zi<wZ(^s,369

Stenopoma
lineatum, 998.

Stenopsis

bifasciata, 328, 339.

parvulus, 342.

Stenus
guttula, 364, 384.

Sterna
anfarctlca, 336.

atro-fasciata, 320, 337,

340.

cassini, 336, 340.

comata, 320.

exe/js, 336, 340, 344.

frobenii, 320.

hirundo, 336.

inca, 337.

borate, 320.

luctuosa, 320, 337, 340.

hmata, 831.

Tnacrura, 336.

magnirostris, 593, 979.

mericUojialis, 336.

superciliaris, 344, 593.

Sternothserus

subniger, 473.

Sterrha
sacraria, 649.

Stethojulis

strigiventer, 865.

Stictoptera

grisea, 67.

ilhocida, 67.

Stilicus

ai^wts, 362, 384.

Stoasodon
narinaria, 872.

Stoletellina

epidermia, 918.

Stomatella

imbricafa, 218.

Strejjsilas

interprcs, 339, 831.

Strix

flammea. 823.

perlafa, 339, 753, 988.

Strombus
aculeatus, 208.

floridus, 207. .

luhucmus, 207.

iimtabilis, 207.

(Canarium) floridus,

207.

luh'uanus, 207.

Struthio

camelus, 420.

Struthioliria

r^ft/ji'«. 208.

Sturnella

bellicosa, 985.

liidoviciana, 142.

mesckana, 142.

militaris, 323, 338.

Sturnus
vulgaris, 163.

Styliler

acicida, 201.

Styliola

subulate, 186.

Stylodonta
setiliris, 304.

suffulta, 304.

(Erepta) ?iew7^j, 304.

315.

( ) rvfocinda, 303,

315.

Styloptygma
«?<r«72;'iaea,112,117,201.

Suberites

carnosa, 523.

clavigera, 523.

gelatinosa, 523.

subcria, 523.

sulfhurea, 523.

Sula
cyanops, 336.

variegata, 336, 340.

Sunetta
ficZeZmtg, 909, 911, 922.

Sunius
angiistatus, 384.

gracilis, 364, 384.

Sus
japonensis, 692.

larvatus, 692.

leucomystax, 240.

scrofa, 692.

taivanus, 240.

Sybrida
inordinata, 683.

Sycalis

arvensis, 323, 338, 342.

aurciventris, 320, 323,

338.

brasiliensis, 573.

hilarii, 573.

luteiventris, 342.

lufeocephala, 323.

Sycon
asperitm, 554.

ciliata, 554.

humboldtii, 554.

raphanus, 554.

(IJte) papillosum, 555.

sefosics, 554.

Sylvia

magellanicn, .325.

Sylvicola

dectniata, 137.

Sylviorthorhyncus

desmiirsi, 324, 338.

Sympis
rufibasis, 74, 77.

subunita, 74.

Synallaxis

(pgithaloides, 985.

albescens, 143.

anthoides, 324, 338.

crassirostris, 986.

erythrothorax, 143.

A«wico/rt, 324, 338,986.
masafucra, 320.

modesta, 324.

nigrifumosa, 143.

orbignii, 986.

pudica, 143.

rw/a, 324.

rutilans, 574, 750.

sordida, 324, 338.
si;rM!'fl, 320.

Synaptura
jerreus, 562.

Synclera

retinalis, 93.

traducalis, 93.

Syngamia
ocfavialis, 90.

Syngnathus
biaculeatus, 869.

fasciatus, 869.

Syntomis
divisa, 679.
imaon, 679.

melas, 679.

ochsenJieimeri, 678.
vitrea, 679.

Syplionota
keraudreni, 228.

Sypna
albilinea, 69.

calisparsa, 69.

curvilinea, 69, 97.

cyanivitfa, 70.

reefninea, 70.

Syrnium
hylopMlum, 339.

perspicillatum, 280,590.
zonocercum, 590.

sp. ign., 753.

Tacliypetes

7ni72or, 831.

Tachyphonus
cassinii, 139.

cristatellus, 571, 977.
cristatus, 571.

delattrii, 140.

melahucus, 571, 595.

napensis, 571, 754.

phceniccus, 749, 754.
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Tacbvphonus
rufivetitris, 749.

surinamus, 571, 749,

754, 755.

Tachys
ciirvimanus, 369.

4i-signatus, 364, 369.

Tachyspiza
solo'ensis, 169, 172.

Taenioptera

alpina, 986.

pyrope, 326, 338.

velata, 577.

Tseniotes

scalaris, 365, 379.

Tagora
patula, 681.

Talapa
caliginosalis, 82, 98.

a5/;a5, 138.

coelestis, 749.

cyanopiera, 452, 594.

darwinu 341, 984.

diaconus, 138.

episcopus, 571, 594.

inelanoptera, 138, 749.

palmcirum, 571.

superciliaris, 572.

Tanysiptera
rfea, 185.

nympha, 185.

Tapes
m/ai'a, 923.

rimosa, 923.

«</cosff, 923.

turgida, 924.

turgidula, 924.

undidata, 923.

Tapirus
americanus, 240, 241,

473, 692, 695, 878,

879, 880, 881, 885.

an^-fl. 880.

i«/r(^/, 241, 473, 891.

fticofor, 884.

i?2rf«(?M5, 878, 879, 884.

lauriUardi, 881, 882,

883.

malayanus, 884.

makiyensis, 240.

pinchacus, 879,882,884.
roulini, 884.

suillus, 880.

sumatranns, 884.

/crmMs, 879, 880,881,
883.

villosus, 884.

Tarphius
oblojiqus, 386.

r/'o;WoMi,372,386,391.

Tavia
albilinea, 71.

biocidaris, 71.

ccdiginosa, 70.

catocaloides, 71, 98.

dubifaria, 70.

punctosa, 70.

submarginata, 71.

siibstruens, 70.

Taxila

decorata, 38.

drtipadi, 37.

durga, 37.

e^eon, 37.

orphna, 37.

pidckra, 38.

teneta, 37.

thiusta, 37.

Tehitrea

corvina, 345.

major, 345.

Tectarius

pyramidalis, 209.

Tectura
jacksoniensis, 220.

scabrilirata, 220.

septiformis, 220.

stellaris, 220.

Tedania
ambigua, 520.

digitata, 520.

Tegna
hyblisella, 63.

Tellina

elliptica, 918.

faez-m, 918.

/«72M?w, 919.

semifossilis, 919.

semi'plana, 919.

semiforta, 919.

tenuilirata, 919.

ticaonica, 919.

unifasciata, 919.

(Angnlus) ticaonica,

919.

( ) tcnifasciata,

919.

(Arcopagia) elliptica,

918.

(Macoma) subelliptlca,

918.

(Msera) semitorta, 919.

(TelHnella) deltoidalis,

918.

Tenebrio
obscurus, 361,381.

Tephrosia
comjxrrataria, 631.

dentilincafa, 631.

mucidaria, 631.

scripfaria. 631.

Teraspiza

minulla, 170, 171, 173.

rhodogaster, 171.

!'mKS, 171.

virgata, 171, 178.

Terastia

diversalis, 90.

Terebratula

australis, 935.

cumingi, 935.

davidsoni, 314, 315.

flavescens, 935.
wm, 314.

Tereu-s

fimbriatus, 537.
Tethea

collingsii, 541.
cranium, 26.

ingalli, 549.

lynctirium, 541.
robusfa, 548.

schmidtii, 541.

spinularia, 524.
Tetheum
pidvinafum, 541

.

Tetheya
lacunosa, 541.

Tetbia
cavernosa, 541.
globosa, 541.

Tetbya
aspestella, 541.

cranium, 543.
hispida, 541.

morum, 542.

puinex, 544.

simillima, 543.

spharica, 541.

verrucosa, 541.

Tetrao
urogallus, 432.

Tetrodon
argentens, 869.

immacxdutus, 869.

laterna, 869.

stellatus, 869.

Teutbis
corallina, 854.

margaritifera, 855.

rostrata, 854.
^i^T'or, 854.

Tbala.ssidroma
gracilis, 3.36.

se^fi-^j, 320, 336.

Tbalassodes

bifasciata, 637.
ccelataria, 637-

dissitnulata, 637.

dissita, 637.

distinctaria, 637.

inaptaria, 637.
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Thalassodes
macariata, 637.

macruraria, G37.

ophthalmicata, 637.

sinuata, 637-

urapteraria, 637.

Thalassoica

glacialioides, 336, 340.

Thalera
argutaria, 638.

bifasciata, 637.

glaucaria, 638.

Thalotia

zcbrides, 215.

Thalurania
columbica^ 153.

furcafa, 584, 594.

furcatoides, 584, 594,

595.

gramineiis, 584.

nigrofasciata, 979.

tschudii, 752.

venusta, 129, 153.

Thamnomanes
glaucus, 750.

Thamnophilus ?,

575.

amazonicus, 575, 595,

756.

Irridgesi, 130, 144.

caruhscens, 756.

caudacittus, 573, 574.

doliaius, 144, 575.

fuUginosus, 750, 755,

756.

hypcrythncs, 981.

luciuosus, 575, 595.

major, 575.

melanurus, 144, 750,

978.

murinus, 750, 756.

nesvius, 144.

nigro-cmereus, 575,

595.

palliatus, 576.

radiatiis, 576, 978.

transandeanns, 144.

Thaumantias
ckionurus, 129,131,156.

cnprciccjjs, 1.31.

fluviatilis, 752, 979.

Thaumantis
nourmahal, 673.

Thaumastura
cor«, 987.

Thecla
rama, 675.

Thela
o?!_y.i', 675.

Thenea
muricata, 541.

Theophila
bengalensis, 683.

shcrwillii, 683.

Theora
nitida, 914.

Tlierapon
servus, 850.

Thermesia
arenacca, 77.

coiisocia, 77.

creberrima, 77.

prcscipica, 77.

reticulata, 77.

transducta, 78.

•wrtya, 80.

Thinocorus
d'orbigni/anus, 990.

zw^«, 331, 339, 990.

orbignyanus, 331, 339,

989.

rumicivorus, 331, 339,
989.

swainsoni, 331.

Thracia
anatino'ides, 914.

austraKca, 914.

modesta, 908, 911, 914.

Threnetes
cervinicauda, 979.

Threskiornis

strictipennis, 600.

Thryophilu8
castaneus, 134.

leucotis, 568.

Tkryothorus
albipiectus, 568.

castaneus, 134.

coraya, 977.

galbraithi, 568.

leucostictus, 134.

leucotis, 568.

prostheleucus, 134.

rufalbus, 134.

riitilus, 134.

thoracicus, 134.

Thyatira
albicosta, 45.

6a;'«s, 45.

Thylacodes
dccussatus, 211.

Thynnus
thunnina, 861.

Thyreus
elegantulus, 675.

Thyridospila

sphariphora, 79.

Tigris

regalis, 263.

Tigrisoma
brasilicnse, 979.

cabanisi, 280.

Timandi-a
aventiaria, 644.

convcctaria, 644.

subobliquaria, 644.

Timea
stellata, 544.

Tinamotis
pentlandi, 989.

Tinamus
parvirostris, 754.

robustus, 159, 425.

Tinea
longicornis, 669.

Tinnunculus
gracilis, 344.

sp)arverius, 151, 330,

338, 988.

Tityra
albitorques, 751,

757.

cayana, 578.

fraseri, 757.

mexicana, 149.

personata, 149.

Tivela
undulosa, 922.

Toccolosida

rubiccps, 665.

Toccus
erythrorhynclius, 890,

891.

Todirostrum
cinereum, 147.

maculatum, 978.

Tomicus
saxesini, 363, 376.

Tonicia
carpenteri, 116, 117,

223.

Topa
^yra, 593.

Topaza
pyra, 584.

Tornatina

fusiformis, 226.

Totanus
calidris, 166.

chilensis, 319, 332.

flavipes, 166.

solitarius, 979.

stagnatilis, 332.

Toxocampa
costimacula, 65.

tetraspila, 65.

Trabala
teto, 685.

Trachynotus
baiUonii, 801.

ovatus, 861.

Trachyscclis

aphvdioides, 365, 381.
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Tragosia
dissimilis, 513.

infimdibuliformis, 513.

Tragulus
)'avanicus, 955,957,959.
kanchil, 959.

Trechichus
fimicola, 369.

Trecbus
fimicola, 364.

Trelania
radiata, 744.

Treron
delalandil 827, 828.

S2}henura, 821.

Tri.Tnodon
ohestis, 870.

Triate
duicophora, 549.

Tribolium
ferrugmeum, 361, 381.

Tribonyx
gouldi, 817.

'mortieri, 816, 817.

Trichecbus
rosmariis, 818.

Tricbogaster

fasciatus, 15.

Tricboglossus

massena, 828.

multicolor, 393.

Tricbopodus
hejeus, 15.

colisa, 15.

coira, 15.

/a/iMS, 15.

Triga
philippinensis, 239.

Trigonella

contraria, 916.

luzonica, 916.

pusilla, 916.

Trigonia
lamarcM, 915, 931.

margarilacea, 931.

pecfinata, 931.

strangei, 931.

Trigonodes
gammoides, 75.

hyppasia, 77.

Tringa
Jftjr^j, 332, 339.

6owfl^ari;j?,332,339,591.

maculata, 754.

minuta, 165.

minutiUa, 165, 591.

pectoralis, 332.

schinzii, 332.

temmincki, 165.

Tringites

riifescens, 754, 979.

Tringoides
macidarius, 592.

Triopa
^a^'esi, 229.

Tripba?na
semiherbida, 54.

Tripboris

libiatus, 209.

nigrofuscus, 208.

Triptorhiniis

]}aradoxt(s, 325, 338.
Triqueti-a

Icmceolata, 491.
Triton

africana, 189.

auslralis, 187.

bctrthelemyi, 188.

cutaceum, 188.

dollarius, 189.

exaratus, 188.

fusiformis, 188.

leucostoma, 189.

lyratmn, 188.

olearium, 188.

spengleri, 188.

succinctus, 188.

waferhottsei, 188.

Tritonidea
unicolor, 187.

Tritonium
australe, 187.

boltenianum, 188.

fusiforme, 188.

(Cabestana) bolteni-

anum, 188.

( ) doliarium, 189.

( ) spengleri, 188.

(Gutturnium) exara-
tum, 188.

(Simpulum) olearizim,

188.

Trivia

australis, 206.

Trocbalopteron
Jcrdoni, 834.

Trocbella

calyptrcBformis, 736.
maculata, 736.

Trochilina
adspersa, 741.

conica, 741.

fastigiata, 741.

&Ae«, 742.

mamillaris, 741.
so/zfl'a, 742.

Trochilus

castaneoventris, 129,

1.53.

Trocbita

clypeolum, 735.

corrugata, l^b.

Trocbita
pellucida, 211.

radians, 735.
spintilosa, 741.

spirafa, 735.

(Haliotidea) calyptra

formis, 211.

Trocbocblea
concamerata, 217.

midticarincda, 216.

porcafa, 216.

tceniata, 216.

Trocbomorpba
partunda, 890.

Trocbus
badius, 215.

calyp)trafiormis,2\ 1 ,736.
ciccdrosus, 209.

clangidoides, 214.
Icucostigma, 216.
Z?<i;c?<s, 209.

mavgeri, 214.

multicarinatus, 216.
nanus, 209.

planus, 209.

radians, 735.
spirata, 735.

tceniatus, 216.

fentoriiformis, 214.
tiberianus, 215.

urmllci, 214.

vitiligineus, 217.
Troglodytes

/2<ri;i<s, 340, 568.
hornensis, 321.
inquietus, 135.

magcllanicus, 321, 337.
tessellatus, 135, 749,

754, 984.
Trogon

atricollis, 151.

aurantiiventris, 130,
151.

caligatus, 151.

clathratus, 151.
' massena, 151.

melanurus, 583, 752,
978.

pavoninus, 583.
reinwardti, 444.
tenellus, 151.

viridis, 583, 752.
Trogopbloeus

corticinus, 364, 384.
riparius, 364, 384.
sj/S?-*;?*, 363, 385.

Tropbon
Aftwfcyj, 110,117, 187.
paivm, 187.

Trox
s^TrtJer, 362, 375.
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Truncatella

marginata, 40.

scalarina, 40.

Trygodes
divisaria, 642.

vagata, 642.

Trygon
forskalii, 872.

sepheii, 872.

uarnak, 872.
Tryngites

rufescens, 165.

Tugalia
osse«, 219.

Turbo
lamellosus, 213.

scalaris, 199.

torquatus, 213.

undulatus, 213.

Turbonilla
m?f«^a, 112, 117, 200.

Turdus
albiventris, 568.

amauroehalinus, 568,

749.

assimilis, 133.

atroserweus, 133.

chiguanco, 984.

crotopezus, 133.

ephippialis, 568.

falklandicus, 320, 337.

fumigatus, 568.

furvus, 321.

fuscater, 320.

grayi, 132.

jamaicensis, 133.

leucauchen, 132, 133.

Inridus, 132.

obsoletus, 133.

phcBopygus, 133, 568,

749, 754.

plaiensis, 321.

rufiventris, 321.

subcinereus, 321.

Turnix
pugnax, 821.

Turritella

(Haustator) sinuata,

210.

Turtur
albiventris, 827, 828.

erythrophrys, 827, 828.

rostratus, 344.

semitorquatus, 827.

Tyana
callichlora, 668, 686.

chloroleuca, 668.

superba, 668, 686.

Tympanistes
'pallida, 49, 97.

testacea, 49, 97.

Typhaea
/zma?;a, 362, 373.

Typhis
angasi, 186.

Tyranniscus
^rac^Yfpes, 977, 978,981.
parvus, 147, 981.

Tyrannula
sefophagoides, 986.

Tyrannulus
cfoiiMs, 147,751,978.

Tyrannus
anrantio-atro-cristatus,

751, 757.

melancholicus, 148, 342,

578, 751, 978.

satrapa, 279.

Umbrella
mc?2"ca, 228.

Uncia
irSis, 262.

Unio
douglasice, 490.

onurchisonianus, 490.

«oc?osMS, 491.

shanghaicnsis, 490.

tenuis, 490.

tientsinensis, 491.

(Dysnomia) lampreya-

«;«,491,492.
(Lampsilis) subtortus,

491, 492.

Upeneoides
bivittatus, 702.

guttatus, 938.

vittatus, 702.

UpeneuB
cyclostomiis, 853.

flavolineatus, 853.

Upucerthia
albiventris, 320.

atacamensis, 319, 324.

dumetoria, 324, 338.

Uranoscopus
marmoratas, 702.

Urapteryx
crocopterata, 613.

ebullafa, 612.

falcataria, 613.

margaritata, 612.

multistrigaria, 612.

podaliriata, 612.

quadripunctata, 613.

rufivinctata, 613.

sciticaudaria, 612.

triangularia, 612.

TJraspiza

approximans, 177.

cirrhocephala, 176.

cruenta, 174, 176.

Uraspiza
erythrauchen, 177, 178.

sulaensis, 176, 177.

torquata, 176.

Urochroma
/iMe;"/, 753, 759.

purpurata, 589, 595.

TJrogalba

«»«a2-o«Mw,582,594,.595.

paradisea, 582, 594.

Urogymnus
asperrimus, 871.

TJromys
macropus, 597.

LFrsus

arctos, 818.

formosanus, 818.

tibetanus, 818.

lasiotus, 818.

piscator, 817, 818.

Urubitinga
anfhracina, 280.

meridionalis, 589.

nigricollis, 589.

sckistacea, 979.

unicincta, 329, 338.

^owwrft, 280, 589. 753,

Ute
capillosa, 554.

chrysalis, 555.

ensata, 555.

glabra, 554.

Uvanilla
tentoriiformis, 214.

Vanellus
c«^a«eM5is,331 ,339,591

.

Vanikoro
deshayesiana, 212.

granidata, 212.

plicata, 212.

quoyana, 212.

recluziana, 212.

Varnia
ignita, 62.

incBqualis, 62.

Velutina

coriacea, 312.

Venerupis
crenata, 924.

m<s, 924.

wtiYis, 924.

Venus
ato!<s, 921.

australis, 921.

calophylla, 921.

dysera, 921.

fumigata, 921.

isabellina, 921.

hsvigata, 922.

lamellata, 921

.
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Venus
laqueata, 920.

ovata, 920.

roborata, 921.

striatissvna, 920.
turgida, 924.

undidata, 923.

undulosa, 922.

variabilis, 922.

Vermetus
decussatus, 211.

Verongia
fistularis, 509.

zetlandica, 509.

Vibulinus
aculeatus, 545.

stuposus, 545.

Vindusara
cQmpositata, 653, 686.

inetachromata, 653.

Vioa
dissociata, 526.

duvernoyii, 526.

grantii, 526.

johnstoni, 526.

strombi, 526.

viridis, 525.

Vireosylvia

«^i725, 569, 749, 977.

fiavo-viridis, 137.

Viverriceps

hennettii, 268.

e/^w^;*, 269.

planiceps, 269.

rubiginosa, 269.

Vola
fumafa, 933.

Volatinia

jacarina, 142, 572, 750.

Volsella

glaberrima, 929.

recvei, 929.

Voluta
angasi, 193.

magnifica, 193.

marmorata, 193.

undidata, 193.

zebra, 193.

(Amoria) angasi, 193.

(Scapha) magnifica,193.

Volva
angasi, 207.

Volvaria
neglecta, 303.

(Volvarina)pMSi7/a,303,

315.

Vulsella

tasmanica, 930.

Waldheimia
flavescens, 935.

WaUago
a;;;'?^, 284.

malabaricus, 284.

Xandrames
albofasciata, 635, 686.
dholaria, 634.

Xanthia
imparata, 61.

Xanthodes
imparata, 61.

impellens, 61.

innocens, 61.

intersepta, 61.

transversa, 61.

Xantholinus
glabratus, 363, 383.
hesperius, 364, 383.
linearis, 383.

marginalis, 383.

punctidatus, 362, 383.
Xanthornus

cayennensis, 319, 323.

Xanthosomus
icterocephalus, 573, 978.

Xenomma
filiforme, 390.

melanocephala, 382,
390.

Xenops
approxiinans, 750, 755.
mexicanus, 143.

Xenospongia
patelliformis, 547.

Xerus
getidus, 817.

trluittatus, 817.
Xiphias

e?i.s2s, 857.

Xiphochilus
jasciatus, 101.

Xipholena
lamellipennis, 580, 594,

595.

pompadora, 580, 593,
594.

Xipborhynchiis
trochilirostris, bib.

Xylopbasia
flavistigma, 50.

leucostigma, 51.

Yphtbima
hyagriva, 674.

narasingha, 674.
Yunx

torquilla, 450.

Zebronia
abraxalis, 91.

aurolinealis, 92.

bistrigalis, 92.

discerptalis, 92.

inscriptalis, 92,

jaguaralis, 91.

perspicualis, 91.

pluticsaUs, 92.

salomealis, 9G.

Zemira
australis, 189.

Zenaida
auricidata, 330, 339,

989.

maculata, 591.
souleyetiania, 330.

Zenarcbopterus
dhpar, 868.

Zenatia

acinaces, 917.
Zenzera

conferta, 686.
leuconota, 685.
paucipunctaia, 686.

Zetbes

perturbans, 79.

xylochroma, 79.

Zizipbinus

scittdus, 215.
Zoantbus

fl^(?er j, 234.
couchii, 25, 237, 239,

906.

sociatus, 234.
sidcatus, 351,

Zomia
incitata, 650.

Zonotricbia

boucardi, 1.

jpifea^'a, 322, 337, 985.
Zosterops

euryoptkalmos, 345.
modesta, 345.

poliogastra, 345.
isemijlava, 345.

Zygajna
ca-^hmirensis, 676.
malleus, 870.

THE END.

PBINTED BY TAYLOR AKD FBANCIS, RED LION COURT, FLEET STREET.
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